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A class of imidazolyi compounds is described for use in 
treating infla»nmation. Compounds of particular interest are denned 
by formula (H). wherein R 3 is a radical selected from hydrido, aikyL ' 
haloalkyi. aralkyL hearccycicalVyl, acyL cyano. alkoxy, alkylthio, 
aikyithioaikyl, - alkylsulfcnyl. cycioalkyloxy, cycioalkyloxyaikyle, 
cycloalkylthio. cycioalkylthioalkyl. cycloalkyisulfonyl. cyanoalkyl, 
cycloalkvlsulfonyiaikyi. haloalkylsulfonyl. azidoalkyl, arylsulfony!. 
haio. hydroxyaikyL alkoxyalkyl, arylthio, alkylcarbonyl. aryicarbonyl. 
aralkyicarbonyl. aryloxy. hetcrocycloalkylcarbonyl. alkylaminoalkyl. 
N-arylamincalkyl. N-alkyl-N-aryLamincalkyl. carboxyalkyl, alkoxy- 
carbcnylaikyL alkoxy carbcnyl, haloalkylcarbonyi. aminocarbonyl. 
alkylaminccarbonylaikyL aralkylthio, heteroarylaicoxyaikyl. heieroaryloxyaikyl. 
heteroaraikylthio, hewoaryialkylthioaDcyL hetercaryloxy, hetercarylthio. arylthioalkvt, 

and heteroaryl. wherein the aryi and heteroaryi radicals are optionally substirued at - wm, w muic 

selected from halo, alkylthio. alkylsufinyl. alkyL cyano. haloalkyi. hydroxy!, alkoxy. hydroxyaikyl and haloalkoxy, wherein R 7 is a radical 
selected from alkyi and amino; and wherein R 8 is one or more radicals selected from hvdrido. halo, alkyi. haloalkyi. alkoxy. amino 
haloalkoxy. cyano, carboxy!. hydroxy I. hydroxyaikyl. aikoxyalkyl. alkylamino. nitro and alkvlthio. 



aralkoxy. heteroarylthioalkyl, heteroaralkoxy, 
arytoxyaikyl. aralkylthioalkyl, aralkoxyalkyl, aryl 
substicutable position with one or more radicals 



1^ 
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1 , 2 -SUBSTITUTED IMIDAZOLYL COMPOUNDS 
FOR THE TREATMENT OF INFLAMMATION 

FIELD OF THE INVENTION 

This invencion is in the field of antiinflammatory 
pharmaceutical agents and specifically relaces to 
compounds, compositions and methods for treating 
inflammation and inflammation-associated disorders, such 
as arthritis. 

BACKGROUND OF THE INVENTION 

Prostaglandins play a major role in the 
inflammation process and the inhibition of prostaglandin 
production, especially production of PGG 2 , PGH 2 and PGE 2 
has been a common target of antiinflammatory drug 
discovery. However, common non-steroidal 
antiinflammatory drugs (NSAIDs) that are active in 
reducing the pros taglandin- induced pain and swelling 
associated with the inflammation process are also active 
in affecting other prostaglandin-regulated processes not 
associated with the inflammation process. Thus, use of 
high doses of most common NSAIDs can produce severe side 
effects, including life threatening ulcers, that limit 
their therapeutic potential. An alternative to NSAIDs 
is the use of corticosteroids, which have even more 
drastic side effects, especially when long term therapy 
is involved. 

Previous NSAIDs have been found to prevent the 
production of prostaglandins by inhibiting enzymes in 
the human arachidonic acid/prostaglandin pathway, 
including the enzyme cyclooxygenase (COX) . The recent 
discovery of an inducible enzyme associated with 
inflammation (named "cyclooxygenase -2 (COX-2)" or 
"prostaglandin G/H synthase II") provides a viable 
target of inhibition which more effectively reduces 
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inflammation and produces fewer and less drascic side 
ef feces . 

The references below chat disclose anciinf lammacory 
activity, show continuing ef fores co find a safe and 
5 effective anciinf lammacory agent. The novel imidazoles 
disclosed herein are such safe and also effective 
anciinf lammacory agencs furchering such efforcs . The 
invention compounds are found co show usefulness in vivo 
as antiinflammatory agents with minimal side effects. 
10 The substituted imidazoles disclosed herein preferably 
selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1 . 

Diaryl oxazoies have been described in WO patent 
publication WO94/27980 as having antiinflammatory 
15 activity. Substituted 4 , 5-dia.rylimidazoles have been 
described in W09 5/00501 and in copending U.S. 
application 08/231,903. 

2-Alkyiimidazoles have been described as having 
angiotensin II activity. For example, see U.S. Patent 
20 No. 5,185,351 and WO 91/00277. 

U.S. Patent No. 5,207,820 to Wriede et al. 
describes 1-arylimidazole carboxylic esters as herbicide 
safeners. Specifically, ethyl [1- [2 , 6-dinitro-4- 
( me thy Isulfonyl) phenyl] -2-methyl-lH-imidazol-3 - 
25 yl] carboxylate is described. 

WO 93/14082, published July 22, 1993, doscribes 1- 
pyridyl-2-phenyl-imidazole derivatives for the treatmeat 
of inter leukin-1 mediated diseases. 1- (4-Pyridyl) -2 - ( 4- 
f luorophenyl) -4 -methyl imidazole is described. WO 
30 95/02591, published January 26, 1995, describe 

tris.ibstituted imidazoles for the treatment of cytokine 
mediated diseases. 

U.S. Patent No. 3,487,087, to Sarett et al . , 
describes a method of nitration of imidazoles and 
35 specifically l-methyi-2- [4- (methylsulf onyl) phenyl] -5- 
nicroimidazole . 
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U.S. Pacanc No. 5,112,532, co Ninomiya ec al . , 
describes imidazoles as an organic non-linear opcicai 
material . Specifically, 4- ( 4 -hydroxypheny 1 ) -2- [ 2 - f ormy 1 - 
4- (methyisulf ony 1 ) phenyl] imidazole is described . 

U.S. Patent Nos . 3,632,949 and 3,719,759, to Sarect 
et al., describe 2 -aryl-nitroimidazoles as agents for 
the treatment of parasites and bacteria. Specifically, 
1- (2 -hydroxy ethyl } -2- ( 4 -sulf onamidophenyl ) -5- 
nitro imidazole is described. 

U.S. Patent No. 4,822,805, to Takasugi et al . , 
describes pyr idyl imidazoles as antiinflammatory agents. 
Specifically, 2- [2-methoxy-4 - (methyisulf onyl ) phenyl ] -4- 
methy 1-5- (3 -pyridyl) imidazole is described. 

The invention's imidazolyi compounds are found to 
show usefulness In vivo as antiinflammatory agents with 
minimal side effects. 

DESCRIPTION OF THE INVENTION 

A class of substituted imidazolyi compounds useful 
in treating inflammation-related disorders is defined by 
Formula I : 



(i) 



wherein R 1 and R 2 are independently selected from 
aryl, cycloalkyl, cycloalkenyl and heterocyclo, wherein 
F"- and R 2 are optionally substituted at a substitutable 
position with one or more radicals independently 
selected from alky Isulf onyl, aminosulf onyl , 
haloalkylsulfonyl, halo, alkylthio, alkyl, cyano, 
carboxyl, alkoxycarbonyl, haloalkyl, hydroxy 1, alkoxy, 
hydroxyalkyl, alkoxyalkyl, haloalkoxy, amino, 
alkylamino, aryl ami no and nitro; 
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wherein R 3 is a radical selected from hydrido, 
alky 1 , halcalkyi, araIWi, hecerocvcioaikyi, acyl, 
cyano, alkoxy, alkylthio, aiky Ichioaikyi , alky Isulf ony 1 , 
cycloalfcylthio, cycloaikylthioaiky i , cycloaiky isulf ony 1 , 

5 cycloaiky isulf ony lalkyi, cycloaiky ioxy , 

cycloalkyioxyalkyl , haloalky isulf ony 1 , arylsulf onyl , 
halo, hydroxyalkyl, aikoxyaiky i , aikyicarbonyl , 
arylcarbonyl , aralkylcarbony 1 , hecerocycloalkylcarbonyl , 
cyanoalkyl, azidoalkyi , aminoalkyl, alky laminoalkyl , N- 

10 ary laminoalkyl, N-alky 1-N-ary laminoalkyl , carboxyalkyl , 
alkoxycarbonylaikyl, alkoxycarbony 1 , haloaikylcarbonyl , 
carboxyl , amino carbony 1 , alky laminocarbonyl , 
alky laminocarbonylalky 1 , heteroary lalkoxyalky 1 , 
heceroary loxyalky 1 , heteroarylthioalkyl , aralkoxy , 

15 aralkylthio, net: er oar alkoxy , heteroaralkylthio , 

'heceroary laikylthioalkyl , heteroary ioxy, heteroarylthio, 
arylthioalkyl, ary loxyalky 1 , arylchio, aryioxy, 
aralkylthioalkyl, aralkoxyalky 1 , aryl and heterocyclo; 
wherein R 4 is a radical seiecced from hydrido, 

20 alkyl and fluoro; 

w herein R 5 is selected from hydroxy 1 and alkoxy ; 

and 

wherein R 6 is hydrido; or wherein R 5 and R s 
together form a double bond; 
25 provided at least one of R 1 and R 2 is substituted 

with alkylsulf onyl or aminosulf ony 1 ; 

or a phannaceutically-acceptahle salt thereof. — 
Compounds of Formula I would be useful for, but 
not limited to, the treatment of inflammation in a 
30 subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the 
treatment of pain and headaches, or as an antipyretic 
for the treatment of fever. For example, compounds of 
the invention would be useful to treat arthritis, 
3 5 including but not limited to rheumatoid arthritis, 
spondyloarthopathies , gouty arthritis, 
osteoarthritis, systemic lupus erythematosus and 
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juvenile ar:i:r;::s. Such compounds of the invention 
would be — : 9 f u _ ;r. che creacmenc of asthma, 
bronchi c i s . menstrual cramps, tendinitis, bursitis, 
and skin related conditions such as psoriasis, 
eczema, burns and dermatitis . Compounds of the 
invention also would be useful to treat 
gastrointestinal condicions such as inflammatory 
bowel disease, Crohn* s disease, gastritis, irritable 
bowel syndrome and ulcerative colitis and for che 
prevention of colorectal cancer. Compounds of the 
invention would be useful in treating inflammation in 
such diseases as vascular diseases, migraine 
headaches, periarteritis nodosa, thyroiditis, 
aplastic anemia, Hodgkin's disease, sclerodoma, 
rheumatic . fever, type I diabetes, myasthenia gravis, 
multiple sclerosis, sarcoidosis, nephrotic syndrome, 
Behcet's syndrome, polymyositis, gingivitis, 
hypersensitivity, conjunctivitis, swelling occurring 
after injury, myocardial ischemia, and the like. The 
compounds were also be useful in the treatment of 
ophthalmic diseases such as retinitis, retinopathies, 
uveitis, and of acute injury to the eye tissue. The 
compounds would also be useful for the treatment of 
certain central nervous system disorders such as 
alzheimers disease and dementia. The compounds of the 
invention are useful as anti -inflammatory agents, 
such as for the treatment of arthritis, with the 
additional benefit of having significantly less 
harmful side effects. These compounds would also be 
useful in the treatment of allergic rhinitis, 
respiratory distress syndrome, endotoxin shock 
syndrome, atherosclerosis and central nervous system 
damage resulting from stroke, ischemia and trauma. 

Besides being useful for human treatment, these 
compounds are also useful for treatment of mammals, 
including horses, dogs, cats, rats, mice, sheep, 
pigs, etc. 



WO 96/03388 



PCTAJS95/09506 



10 



The present compounds may also be used m co- 
cherapies, partially cr complecaly. in place of other 
convencional antiinflammatories, such as together with 
steroids. NSAIDs , 5 -lipoxygenase inhibitors, LT3 4 
antagonists and LTA 4 hydrolase inhibitors. 

Suitable LTB 4 inhibitors include, among others, 
ebselen, Bayer Bay-x-1005, Ciba Geigy compound CGS- 
25019C, Leo Denmark compound ETH-615, Lilly compound LY- 
293111, Ono compound ONO-4057, Terumo compound TMK-688, 
Lilly compounds LY-213024, 264086 and 292723, ONO 
compound ONO-L3457, Searle compound SC-53 228, 
calcicrol, Lilly compounds LY-210073, LY223 982, 
LY23 34 69, and LY255283, ONO compound ONO-LB-448, Searle 
compounds SC-41930, SC-50605 and SC-51146, and SK&F 
15 compound SKF-104493 . Preferably, the LTB 4 inhibitors are 
selected from ebselen. Bayer Bay-x-1005, Ciba Geigy 
compound CGS-25019C, Leo Denmark compound ETK-615, Lilly 
compound LY-293111, Ono compound ONO-4057, and Terumo 
compound TMK-688. 

Suitable 5-LO inhibitors include, among others, 
masoprocol, tenidap, zileuton, pranlukast, tepoxalin, 
rilopirox, flezelastine hydrochloride, enazadrem 
phosphate, and bunaprolast. 

The present invention preferably includes compounds 
25 which selectively inhibit cyclooxygenase-2 over 

cyclooxygenase-1 . Preferably, the compounds have a 
cyclooxygenase-2 IC50 equal to or less than about .0-2 jiM, 
and also have a selectivity ratio of cyclooxygenase-2 
inhibition over cyclooxygenase-1 inhibition of at least 
30 50, and more preferably of at least 100. Even more 

preferably, the compounds have a cyclooxygenase-1 IC50 
of greater than about 1.0 MM, and more preferably of 
greater than 10 |iM. Such preferred selectivity may 
indicate an ability to reduce the incidence of common 
3 5 NSAID- induced side effects. 

A preferred class of compounds consists of those 
compounds of Formula I wherein R 1 and R 2 are 
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independently selecced from phenyl, naphchyl. biphenyl. 
lower cycloalkyl, lower cycioaikeny 1 and heceroaryl. 
wherein R 1 and R 2 are optionally substituted ac a 
subscitutable posicion wich one or more radicals 
independently selecced from lower alkyisulfonyl , 
aminosulfonyl, lower haloalkylsulfonyl , halo, lower 
alkylthio, lower alkyl, cyano, carboxyi, lower 
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower alkoxy, 
lower hydroxyalkyl, lower alkoxyalkyl, lower haloalkoxy, 
amino, lower alkyiamino, aryl amino and nitro; wherein R 3 
is a radical selecced from hydrido, lower alkyl, lower 
haloalkyl, lower aralkyl, lower hecerocycloalkyl , acyl, 
cyano, lower alkoxy. lower alkylthio, lower 
alkyisulf onyl, lower cycloalkyioxy , lower 
cycloalkyloxyalkyl, lower cycloalkylthio, lower 
cycloalkylthioalkyl, lower cycloalkylsulf onyl , lower 
cycloalkylsulfonylalkyl, phenylsulf onyl, lower 
haloalkylsulfonyl, halo, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alkyl car bony 1 , lower azidoalkyl, 
lower haloalkylcarbonyl, phenylcarbonyl, lower 
aralkylcarbonyl, lower heterocycloalkyicarbonyl, lower 
cyanoalkyl, lower aminoalkyl, lower alkylaminoalkyl , 
lower N-arylaminoalkyl , lower N-alkyl-N-arylaminoalkyl , 
lower carboxyalkyl, lower alkoxycarbonylalkyl, lower 
alkoxycarbonyl, lower alkyl thioalkyl, aminocarbonyl, 
lower alkylaminocarbonyl, lower alkylaminocarbonylalkyl, 
lower aralkoxy, lower aralkylthio, lower he ter oar alkoxy , 
lower heteroaralkylthio, lower heceroarylalkoxyalkyl. 
lower heteroarylalkyl thioalkyl, lower 

heteroaryloxyalkyl, lower he teroaryl thioalkyl , lower 
h^teroaryloxy , lower heceroaryl thio, lower 
aryl thioalkyl, lower aryloxyalkyl , lower arylthio, lower 
aryloxy, lower aralkyl thioalkyl , lower aralkoxyalkyl , 
aryl selected from phenyl and naphthyl, and heteroaryl, 
wherein the aryl and heteroaryl radicals are optionally 
substituted at a substitutable position with one or more 
radicals selected from halo, lower alkylchio, lower 
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alkvlsulf iny i . lower alkyi, cyano , lower haioalkyl, 
hydroxy 1. lower alkoxy , lower hydroxyalky 1 and lower 
haioalkoxy; wherein R 4 is a radical selected from 
hydrido, lower aikyl and fluoro; and wherein R S is 
5 selected from hydroxyl and lower alkoxy; wherein R s is 
hydrido; or wherein R 5 and R 6 together form a double 
bond; or a pharmaceucically-acceptable sale thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula I wherein R 1 and 
10 R 2 are independently selected from phenyl, naphthyl, 
biphenyi, cyclohexyl. cyciohexenyl , benzofuryl, 
benzodicxolyi, furyl. imidazolyl, thienyl, thiazolyl, 
pyrrolyl, oxazolyl. isoxazolyl, triazolyl, pyrimidinyl, 
quinolinyl. iscquinolinyl, benzimidazolyl , pyrazinyl, 
15 indolyl, pyrazolyl and pyridyl, wherein R 1 and R 2 are 

optionally substituted at a substitutable position with 
one or more radicals independently selected from 
methylsulfonyl, aminosulf onyl . f luoromethylsulf onyl , 
dif luoromethylsulfonyl, fluoro, chloro, bromo, 
20 methylthio, methyl, ethyl, isopropyl, cert-butyl, 
isobutyl. pentyl, hexyl, cyano, carboxyl, 
methoxycarbonyl, ethoxycarbonyl , isopropoxycarbonyl, 
cert -butoxycarbony 1 , propoxycarbony 1 , butoxycarbony 1 , 
isobutoxycarbonyl. pentoxycarbonyl , f luoromethyl, 
25 dif luoromethyl, trif luoromethyl , chloromethyl, 

dichloromethyl, trichloromethyl, pentaf luoro ethyl , 
heptaf luoropropyl, dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl . dif luoropropyl , 
dichloroethyi, dichloropropyl , hydroxyl, methoxy, 
3 0 methy lenedioxy , ethoxy, propoxy, n-butoxy. 
hydroxymethy 1 , hydroxy e thy 1 , methoxymethyl , 
ethoxymethyl, trif luoromethoxy , amino, methy lamino, N,N- 
dimethylamino, phenylamino and nitro; wherein R 3 is a 
radical selected from hydrido, methyl, ethyl, isopropyl, 
3 5 cere -butyl . isobutyl, pentyl, hexyl. f luoromethyl , 
dif luoromethyl, trif luoromethyl . chloromethyl, 
dichloromethyl. trichloromethyl, pentaf luoroethyl . 
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hepcaf luoropropyl , di f iuorochioromechvl , 
dichlorcfluoromechvi. ci f iuoroechy i . dif iuoropropvl . 
dichloroethyl. dichloropropy I , benzyl, pheny lechyl. 
pheny lpropyl. furylmechyl. morpholinomechyl. 
pyrrolidinylmechyl, piperazinylmechyi , 

piper idinylmethyl, pyridylmechyl , thienylmethyl , formyl, 
cyano. mechoxy, ethoxy, propoxy, n-bucoxy, methyl thio, 
ethyl thio, isopropylthio, methylsulfonyi , 

pheny lsulfonyl, trif luoromechylsulf onyl , fluoro. chloro, 
bromo, hydroxymethyl , hydroxy echyl , methoxymethyl , 
ethoxyraethyl, methylthiomethyl . isopropylthiomethyl , 
cyclohexylchiomethyl, benzyloxy, benzyl thio, 
methylcarbonyl , e thy 1 car bony 1 , phenyl carbony 1 , 
az idome thy 1 , t r i f luo r ome t hy Icar bony 1 , 
dif luoromethylcarbonyl , f luoromethy Icarbonyl , 
benzylcarbonyl, cyanomethyl , cyanobutyl, aminomethyl, 
methylaminomethyl, N-phenylaminomethyl, N-methyl-N- 
phenylaminomethyl , acetyl, propanoyl, butanoyl, 
methoxycarbonylmethy 1 , ethoxycarbonylethyl . 
methoxycarbonyl, ethoxycarbonyl , isopropoxycarbonyl , 
tere-butoxycarbonyi. propoxycarbonyl, isobutoxycarbonyl , 
carboxymethyl . carboxypropyl . amino car bony 1 , 
methylaminocarbonyl, N , N-diethylaminocarbonyl , N- 
methylaminocarbonylmethyl, pyridyloxy, pyridylthio, 
pheny loxy. 4-chlorophenoxy", furylmethoxy , 
furylmethylthio, thienylmethoxy, quinolylmethoxy , 
pyridylmethoxy, 5-phenylpyridyl-2-methoxy , ^ 
thienylmethylthio, pyridylmethylthio, benzylthiomethyl, 
quinolylmethoxymethyl, f urylbutoxy ethyl , 

pyridyloxymethyl, pyridylmethoxymethyl , thienyloxyhexyl , 
thieir/lthiomethyl, pyridylthiohexyl , fury loxyme thy 1 , 
f urylmethylthiomethyl . quinolylmethylthioethyl , 
phenylthiomethyl, 2-chlorophenylthiomethyl, 2,6- 
dichlorophenylthiomethyl. 4-methylphenylthiomethyl , 2- 
isopropylphenylthiomethyl, 2 -methylphenylthiomethyl , 
Pheny loxymechyl, 4-chlorophenyloxymethyl , 4- 
methylphenyloxymethyl . benzy loxymechyl . 4- 
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methoxybenzyloxymethyi . naphthyl. phenyl, thienyl. 
furyl. pyridyi. wherein the thienyl, fury I. oyridyl and 
phenyl radicals are optionally substituted at a 
substitutable position with one or more radicals 

5 selected from fluoro. chloro. bromo, methyithio, 

methylsulfinyi, methyl, ethyl, isopropyl, cerc-butyl, 
isobutyi, pentyl, hexyi, cyano. f luoromethy 1 , 
difluoromechyl. trif luoromethy 1, chloromethyi , 
dichloromethyl, trichloromethyl, pentaf luoroethyl , 
10 heptaf luoropropyl, dif luorochloromethyl , 

dichlorof luoromethy 1, dif luoroethyl , dif luoropropyl . 
dichloroethyl, dichloroprcpyl, hydroxy 1, methoxy, 
rnethylenedioxy, ethoxy, propoxy, n-butoxy, 
hydroxymethyl, hydroxy ethyl and trif luoromethoxy ; 

15 wherein R 4 is a radical selected from hydrido, methyl, 
ethyl, and fluoro; and wherein R 5 is selected from 
hydroxy 1, methoxy, ethoxy, propoxy and n-butoxy; wherein 
r6 is hydrido; or wherein R 5 and R s together form a 
double bond; or a pharmaceutically-acceptable salt 

20 thereof. 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula II: 



25 




(ID 



so 2 R 7 



30 



wherein R 3 is a radical selected from hydrido, alkyl, 
haloalkyl, ar alkyl. heterocycloalkyl , acyl. cyano, 
alkoxy, alkylthio, alkylthioalkyl, alkylsulfonyl, 
cycloalkyloxy. cycloalkyloxyalkyl , cycloalkylthio, 
cycloalky lthioalkyl , cycloalkylsulf onyl , 
cycloalkylsulfonylalkyl, haloalkylsulf onyl . 
arylsulfonyl, halo, hydroxyalkyl , alJcoxyalkyi , 
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alky I car bony 1 , a ry I car bony 1 . arallcy 1 car bony 1 . 
hecerocycloaiky icarbony 1 . cyanoaiky I , alky laminoalky 1 , 
N-ary laminoalky 1 , N-aiky 1 -N-ary laminoalky 1 , 
carboxyalky 1 , alkoxy carbony iaikyl , alkoxycarbony 1 , 
5 haloalkylcarbony 1 , aminocarbony 1 , azidoalkyl, 
alky laminocarbonylalkyl , heteroarylalkoxyalkyl , 
heteroaryloxyalkyl , heceroarylthioalkyl , aralkoxy , 
ar alkylthio, het eroaralkoxy , heteroaralkylthio , 
heteroarylalky 1 thioalky 1 , heteroary loxy , heteroaryithio , 

10 arylthicalkyl , aryloxyalkyl , arylthio, aryioxy, 

aralkylthioalkyl , aralkoxyalkyl , aryl and heteroary 1 , 
wherein the aryl and heceroaryl radicals are opcionally 
substituted at a substitutable position with one or more 
radicals selected from halo, alkylthio, alkylsulf inyl , 

15 alkyl, cyano, haloalkyl, hydroxy 1, alkoxy , hydroxyalkyl 
and haloalkoxy; wherein R 7 is a radical selected from 
alkyl, haloalkyl and amino; and wherein R a is one or 
more radicals selected from hydrido, halo, alkyl, 
haloalkyl, alkoxy, amino, haloalkoxy, cyano, carboxyl, 

20 hydroxy 1, hydroxyalkyl, alkoxyalkyl, a Iky 1 amino , nitro 
and alkylthio; or a pharmaceutically-acceptable salt 
thereof . 

A preferred class of compounds consists of those 
compounds of Formula II wherein R 3 is a radical selected 

25 from hydrido, lower alkyl, lower haloalkyl, lower 

aralky 1 , lower heterocycloalkyl , acyl, cyano, lower 
alkoxy, lower alkylthio, lower alky Isulf onyl , ^ 
phenylsulf onyl , lower haloalky Isui f ony 1 , lower 
cycloalkyloxy , lower cycloalkyloxyalkyl , lower 

30 cycloalkylthio , lower cycloalkylthioalkyl , lower 

cycloalkylsulf onyl, lower cycloalky Isulf onylalkyl , halo, 
lower hydroxyalkyl, lower alkoxyalkyl, lower 
alkylcarbonyl , lower haloalkylcarbony 1 , phenylcarbonyl , 
lower aralky lcarbony 1 , lower heterocycloalkylcarbonyl , 

3 5 lower cyanoaiky 1, lower azidoalkyl, lower 

alky laminoalky 1 , lower N-ary laminoalkyl , lower N-alkvl- 
N-ary laminoalky 1 , lower carboxyalky 1 , lower 
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aikoxycarbony lalky 1 , lower aikoxycarbony 1 , lower 
alley Ichioalky 1 , aminocarbony 1 , lower 
alky laminocarbony lalky 1 , lower ar alkoxy , lower 
aralkylehio, lower heceroaralkoxy , lower 
5 heceroaralkylchio , lower heceroary lalkoxyalky 1 , lower 
heceroary lalkylchioalkyl , lower heceroary loxyalkyl , 
lower heceroary Ichioalky 1 , lower heceroary loxy, lower 
heceroary lchio, lower arylchioalkyl , lower ary loxyalkyl , 
lower ary lchio, lower ary loxy, lower aralky Ichioalky 1 , 

10 lower aralkoxyaiky 1 , aryl selecced from phenyl and 

naphchyl, 5 or 6 membered heceroaryl, wherein che aryl 
and heceroaryl radicals are optionally subscicuced ac a 
subscicucable posicion wich one or more radicals 
selecced from halo, lower alky lchio, lower 

15 alky Isulf inyl , lower alkyl , cyano, lower haioalkyl , 
hydroxy 1, lower alkoxy, lower hydroxy alkyl and lower 
haloalkoxy; wherein R 7 is a radical selected from lower 
alkyl, lower haioalkyl and amino; and wherein R 3 is a 
radical selecced from hydrido , halo, lower alkyl, lower 

20 haioalkyl, lower alkoxy, amino, lower haloalkoxy, cyano, 
carboxyl, hydroxy 1, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alkylamino, nicro and lower 
alky lchio; or a pharmaceucically-acceptable salt 
chereof. 

25 A class of compounds of particular inceresc 

consiscs of chose compounds of Formula II wherein R 3 is 
a radical selecced from hydrido, methyl , ethyl , 
isopropyl, t ert -butyl, isobutyl, pentyl, hexyl, 
f luoromethyl , dif luoromethyl , trif luoromethyl, 

30 chloromethyl, dichloromethyl , trichloromethyl, 
penr.af luoroethy 1 , hepcaf luoropropyl , 
di f luor o chlor ome chy 1 , dichlor o f luor omechy 1 , 
dif luoroechyl , dif luoropropyl , dichloro ethyl , 
dichloropropyl, benzyl, phenylechyl, pheny lpropyl , 

3 5 f urylmechyl , morpholinomechyl , pyrrolidinyimechyl , 

piperaziny Imethy 1 , piperidinylmechyl , pyridylmechyl , 
chienylmechyl , f ormy 1 , cyano, methoxy, echoxv* , propoxy, 
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n-bucoxy , mechy i chio , echy lchio , isopropy lchio , 
mechylsulf ony I , pheny Isulf ony 1 , crif luoromechy isulf onyl , 
fluoro. chloro, bromo , hydroxymechy 1 , hydroxy echy I , 
methoxymechy 1 , echoxymechyl , mechylchiomechyl , 
5 isopropy Ichiomechy I , cyclohexylchiomechyl , benzyloxy , 
benzy lchio , mechy Icarbonyl , pheny 1 car bony 1 , 
crif luoromechy Icarbony 1 , dif luoromechy Icarbonyl , 
f luoromechylcarbony 1 , benzylcarbonyl , cyanomechyl , 
cyanobucyl, azidomethyl, methylaminomethyl , N- 

10 pheny laminomechy 1 , N-mechy 1-N-pheny laminomethy 1 , acecyl , 
propanoy 1 , bucanoy 1 , methoxycarbony Imechy 1 , 
echoxycarbonylechyl , methoxycarbony 1 , echoxycarbonyl , 
isopropoxycarbony 1 , cert -bucoxycarbonyl , 
propoxycarbonyl , carboxymechy 1 , carboxypropyl , 

15 aminocarbonyl , N-mechy laminocarbony Imechy 1 , pyridyloxy, 
pyridylchio, phenyloxy, 4-chlorophenoxy , furylmechoxy , 
fury Imechy 1 Chio , Chieny Ime choxy , qui no lylmechoxy , 
py r i dy Ime choxy , 5 -pheny lpyridy 1 - 2 -me choxy , 
chi eny Imechy lchio , pyridylmethylthio, benzy Ithiome thy 1 , 

20 quinolylmechoxymechyl, furylbutoxy ethyl, 

pyridy loxymechy 1 , pyridylm echoxymechyl , chieny loxyhexy 1 , 
Chi eny Ichiomechy 1 , pyr idyl chi ohexyl , fury loxymechy 1 , 
f ury Imechy Ichiomechy 1 , quinolylmechylchioechy 1 , 
pheny Ichiomechy 1 , 2-chlorophenylthiomethyl , 2,6- 

25 dichloropheny ithiome thy 1*, 4 -mechy Ipheny Ichiomechy 1 , 2- 
isopropy lpheny Ichiomechy 1, 2 -mechy Ipheny Ichiomechy 1, 
pheny loxymethyl, 4 - chloropheny loxymechy 1, 4- 
mechy Ipheny loxymechy 1 , benzy loxymechy 1, 4- 
mechoxybenzy loxymechy 1 , naphchyl , phenyl , chieny 1 , 

30 fury 1 , pyr idyl, wherein Che Chieny 1, fury 1 , pyr idyl and 
phenyl radicals are opcionally subscicuced at a 
subscicucable position wich one or more radicals 
selecced from fluoro, chloro , bromo, mechylchio, 
mechylsulf inyl, mechy 1, ethyl, isopropyl, tern -butyl, 
3 5 isobutyl, pentyl, hexyl, cyano, f luoromethyl , 
dif luoromechy 1 , crif luoromechy 1 , chloromechyl , 
dichloromechy 1 , cr ichloromechy 1 , pencaf luoroechy 1 , 
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hepcaf luoropropyl, di f luorochloromechy i , 
dichiorof luoromethyl. dif luoroec hyi . dif luoropropyl . 
dichioroechyl. dichloropropy 1 . hydroxy!, methoxy, 
methylenedioxy , ethoxy, propoxy , n-butoxy, 
5 hydroxymethyl, hydroxyethyl and trif luoromethoxy ; 
wherein R 7 is methyl or amino; and wherein R s is a 
radical selected from hydrido, methylsulf onyl , fluoro, 
chioro, bromo, methylthio, methyl, ethyl, isopropyl, 
cerc-bucyl. isobucyl. pentyl. hexyl, cyano, carboxyl, 
10 methoxycarbonyl, ethoxycarbonyl , isopropoxycarbonyl , 
cerc-butoxycarbonyl, propoxycarbonyl , but oxy car bony 1. 
isobutoxycarbonyl , pentoxycarbonyl , f luororoethyl, 
dif luoromethyl, trif luoromethyl . chloromethyl . 
dichloromethyl. trichloromethyl, pentaf luoroethyl , 
15 heptaf luoropropyl, dif luoro chloromethyl, 

dichiorof luoromethyl, dif luoroethyl, dif luoropropyl , 
dichloroethyl, dichloropropy 1 , hydroxy 1, methoxy, 
methylenedioxy. ethoxy, propoxy, n-butoxy, 
hydroxymethyl, hydroxyethyl, methoxymethyl, 
20 ethoxymethyl, trif luoromethoxy , amino, methylamino, N,N- 
dimethylamino, phenylamino and nitro; or a 
pharmaceutically-acceptable salt thereof. 

A family of specific compounds of particular 
interest within Formula II consists of compounds and 
25 pharmaceutically-acceptable salts thereof as follows: 

2- (3 . 4 -dif luorophenyl) -1- [4- (methylsulf onyl) phenyl] -4-.^ 

(trif luoromethyl) -1H- imidazole; 
2- (4-chlorophenyl) -4-[ (4-methylphenoxy)methyl] -l-[4- 
30 (methylsulfonyl) phenyl] -1H- imidazole ; 

2- ('! -chlorophenyl) -l-[4- (methylsulf onyl) phenyl] -4- 

[ (methylthio) methyl] - 1H- imidazole ; 
l,2-bis[4- (methylsulfonyl) phenyl] -4- (trif luoromethyl) - 

IK- imidazole; 

35 4- [2 - (3 , 4 -dif luorophenyl) -4- (trif luoromethyl) -1H- 
imidazol-l-yi]benzenesulfonamide; 
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4- [2- ( 3 -bromo-4 -mechoxypheny 1 ) -4- ( cri f lucromechy 1 ) -1H- 

imidazol-i-yl ] benzenesulf onamide ; 
2- ( 4 -chloropheny 1 ) -1- [4- (mechylsul f onyl ) phenyl] -1H- 

imidazole-4 -carbcxaldehyde ; 
5 2- (4 -chloropheny 1) -4- [ [ (4-methylphenyl) chiomechyl] -1- 

[4- (mechylsulf onyl ) phenyl] -IH-imidazole; 
2- (3 -mechoxypheny 1) -1- [4- (mechylsulf onyl ) phenyl] -4- 

(crif luoromechyl) -IH-imidazole ; 
2- (4 -chloropheny 1) -4 -f luoromethyl) -1- [4- 
0 (mechylsulf onyl) phenyl] -IH-imidazole ; 

2- (2-f luorophenyl) -1- [4 - (mechylsulf onyl ) phenyl] -4- 

( cri f luoromethyl) -IH-imidazole; 
2- ( 4-chlorophnyl) -1- [4 - (mechylsulf onyl ) phenyl] -4- 

( ph eny Ime Lhoxyme thy 1 ) - 1H- imi da z o 1 e ; 
5 4- [2- (2-f luorophenyl) -4- (tr if luoromethyl) -IH-imidazol- 

1-yl] benzenesulf onamide ; 
N,N- dimethyl -4- [1- [4- (mechylsulf onyl) phenyl] -4- 

( tr i f luorome chy 1 ) - 1H- imi da zo 1 - 2 -y 1 ] benz enamine ; 
2- (4-chlorophenyl) -4- [ [ (1-meChylechyl) chio] mechyl] -1- 
0 [4- (mechylsulf onyl) phenyl] -IH-imidazole ; 

2- (4-chlorophenyl) -4- [ [ (cyclohexyl) chio] methyl] -1- [4- 

(mechysulf onyl) phenyl -1H- imidazole ; 

1- [4- (mechylsul fonyl) phenyl] -2- [3- 

(trif luoromechyl) phenyl] -4- (crif luoromechyl) -1H- 
5 imidazole; 

2- [3 - (methoxymethyl) phenyl] -1- [4- 

(mechylsulf onyl) phenyl] -4- (crif luoromechyl) -IH- 
imidazole; 

2-f luoro-N,N-dimethyl-4- [1- [4 - (methylsul fonyl) phenyl] - 
0 4- (trif luoromethyl ) -lH-imidazol-2-yl] benzeneamine; 

2- ( 3 -bromophenyl ) -1- [4 - (methylsulf onyl) phenyl] -4- 

( trif luoromethyl) -1H- imidazole ; 
4- [4- (trif luoromethyl) -2- [3- (trif luoromethyl) phenyl] - 
lH-imidazol-l-yl] benzenesulf onamide ; 
5 2- (4-chlorophenyl) -4- [ [ (2-chlorophenyl ) chio] mechyl] -1- 
[4- (mechylsulf onyl ) phenyl] -IH-imidazole ; 
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1 - [ 4 - i mechy isul f ony 1 ) phenyl ] -2 - ( 3 -nicropheny 1 ) - 4 - 

( crif luoromechy I ) - 1H- imidazole ; 
2 - ( 4 -chioropheny 1 ) -4 - [ [ ( 2 -mechy ipheny 1 ) thio ] mechyl ] - 1 - 

( 4 - (mechy isui fonyi ) ph eny I- IK- imidazole ; 
5 N-mechyl-4- [1- [4- ( mechy Isul fonyi ) phenyl ] -4- 

( cri f luoromechy 1 ) - 1H- imidazo 1 - 2 -y 1 ] benz enamine ; 
3- [1- [ 4- (mechylsulf ony 1) phenyl] -4- { cri f luoromechy 1 ) -1H- 

imidazol-2-yl ] benzeneamine; 
N, N- dime chy 1-3 - [ i- [4- (mechylsulf ony 1) phenyl] -4- 
10 ( cri f luoromechy 1 ) - 1H- imidazo 1 - 2 -y 1 ] benz enamine ; 

N-mechyl-3 - [1- [4- (mechylsulf onyl) phenyl] -4- 

( cri f luoromechy 1 ) - 1H- imidazol -2 -y 1 ] benzenamine ; 

2- f luoro-N-mechyl-4- [1- [4- (mechylsulf onyl ) phenyl] -4- 

{ crif luoromechy 1) -1H- imidazo 1 -2 -y I ] benzeneamine ; 
15 2- ( 4 -chioropheny!) -4 - [ [ (2 , 6- 

dichlorophenyl) chio] mechyl] -1- [4- 
(mechylsulf onyl ) phenyl] -IK- imidazole; 
2- (4 -chioropheny 1) -4- [ [ (2- ti- 
mely lechyl) phenyl] chio] mechyl] -1- [4- 
20 (me chy Isulf onyl ) phenyl] -iH-imidazole; 

1- [2- (4 -chioropheny 1) -1- [4 - (mechylsulf onyl) phenyl] -1H- 
imidazol-4-yl] echanone; 

1- [4- (mechylsulf onyl) phenyl] -2 - [3 - (mechylchio) phenyl] - 
4 - ( crif luoromechy 1 ) -1H- imidazole ; 

25 4- [2- (3-bromophenyl) -4- (crif luoromechy 1) - 1H- imidazol -1- 
yl] benzenesulf onamide; 

2- ( 3 -chloro -5 -mechy Ipheny 1) -1- [4- 

(mechy Isul fonyi) phenyl] -4- (crif luoromechy 1) -1H- 
imidazole ; 

30 4- [2- (3 -chloro- 5 -me chy Ipheny 1) -4- ( crif luoromechy 1 } -1H- 
imidazol- 1 -y 1 ] benzenesulf onamide ; 
2- ( 4 -chioropheny 1) -1- [4- (mechylsulf onyl) phenyl] -1H- 

imidazole-4-aceConicrile; 
2- (3-f luoro- 5 -mechy Ipheny 1) -1- [4- 
3 5 (mechylsulf onyl) phenyl] -4- (crif luoromechy 1) -1H- 



imidazole ; 
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2- ( 3 -f luoro-5-mechoxypheny L ) -1- ( 4 - 

(mechylsul f onyl ) phenyl ] -4- ( crif luoromechyl) -IH- 
imidazole ; 

4 - [2 - (3-f luoro-5-mechylphenyl) - 4- ( crif luoromechyl ) -1H- 



2- (4-chlorophenyl) -1- [4- (mechylsulf onyl) phenyl] -1H- 

imidazole-4-acetic acid; 
4 - [2- (3-f luoro-5-mechoxyphenyl) - 4- ( crif luoromechyl ) -1H- 
imidazol - 1 -y 1 ] benzenesul f onamide ; 
10 2- (4-chlorophenyl) -4 -tri f luoromechyl -1- [4- 
(mechylsulf onyl ) phenyl] -IH-imidazole; 
2- (4-chlorophenyl) - 4 -dif luoromechyl- 1- [ 4- 

(mechylsulf onyl ) phenyl] -IH-imidazole; 
2- (4-chlorophenyl) -4-mechyl-l- [ 4- 
15 (mechylsulf onyl ) phenyl] -IK-imidazole; 

2- (4-chlorophenyl) - 4 -ethyl -1- [4 - (mechylsulf onyl ) phenyl ] - 

IH-imidazole; 
2- (4-chlorophenyl) -4-phenyl-l- [4- 

( me thy 1 su 1 f ony 1 ) pheny 1 ] - 1H - imi daz o 1 e ; 
20 2- (4-chlorophenyl) -4- { 4- f luorophenyl) -1- [4- 
(mechylsulf onyl ) phenyl] -IK-imidazole; 
2- (4-chlorophenyl) -4- (4-bromophenyl) -1- [4- 

(mechylsulf onyl ) phenyl] -lH-imidazole; 
2- (4-chlorophenyl) -4 - (4-chlorophenyl) -1- [4- 
25 (mechylsulf onyl) pheny 1]--1H- imidazole; 

2- (4-chlorophenyl) -4- (2-naphthyl) -1- [4- 

(mechylsulfonyl) phenyl] -IH-imidazole; ...-^ 
2- (4-chlorophenyl) - 4- [4 - ( crif luoromechoxy ) phenyl] -1- [4- 
( mechylsulf onyl) phenyl] -IK-imidazole; 
30 2- (4-chlorophenyl) -4- (3-chlorophenyl) -1- [4- 
C mechylsulf onyl ) phenyl] -IH-imidazole; 
2- (4-chlorophenyl) -4- (3-f luorophenyl) -1- [4- 

( me chy 1 sul f ony 1 ) pheny 1 ] - 1H- imi daz o 1 e ; 
2- (4-chlorophenyl) -4- ( 4-methoxyphenyl) -1- [4- 
3 5 (mechylsulf onyl) phenyl] -IH-imidazole; 

2- (4-chlorophenyl) -4-phenoxymethyl-l - [4- 
(mechylsulf onyl ) phenyl] -IK-imidazole; 



imidazol-l-yl ] benzenesul f onamide ; 
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2 - 4 -chloropheny 1 ) - 4 - ( 4 -chiorcphenoxy ) mechy I - 1 - [ 4 - 

< me chy Isul f ony 1 ) pheny I ] - IK- imidazole ; 
Z - ( 4 -chloropheny i ) -4 - ( 4 - £ iuorophenoxy ) mechy 1 - 1 - [ 4 - 

( mechylsulf onyl ) phenyl] - 1H- imidazole ; 
2 - ( 4 -chloropheny 1 ) -4 -phenylchiomechyl-1- ( 4- 

( mechylsulf onyl) phenyl] -IK- imidazole ; 
2- ( 4 -chloropheny 1 ) - 4- (N-phenyl-N-methyiamino) me chy 1-1- 

[4- (mechylsulf onyl) phenyl] -IK- imidazole ; 
2- (4 -chloropheny 1) - 4- ( 2-quinolyl) mechoxymethyl-1- [ 4- 

( mechylsulf onyl) phenyl] - IK- imidazole ; 
2- (4 -chloropheny 1) -4 -mechoxymechyl-1- [4- 

(mechylsulfonyl) phenyl] -IK- imidazole; 
2- i 4 -chloropheny 1) -4- ( 4-mechoxybenzyloxy ) mechyl-1- [4- 

( mechylsulf onyl ) phenyl] - 1H- imidazole ; 
2- (4 -chloropheny 1) -1- [4- {mechylsulf onyl) phenyl] -1H- 

imidazole-4 -methanol ; 
2- (4 -chloropheny 1) -4-f ormyl-1- [4- 

( mechylsulf onyl) phenyl] -IK- imidazole ; 
2- ( 4 -chloropheny 1) -1- [4 - (mechylsulf onyl) phenyl] -1K- 

imidazole-4 -carbonicr ile ; 
2- (4 -chloropheny 1) -4 -benzyl -1- [4- 

( mechylsulf onyl) phenyl] -IK- imidazole ; 
2- (4-chlorophenyl) -4-phenylechyl-l- [4- 

( mechylsulf onyl) phenyl] -IK- imidazole ; 
2- (4-chlorophenyl) -4-hexyi-l- [4 - ( mechylsulf ony 1 ) phenyl] - 

IK- imidazole ; 

2- (4-chlorophenyl) -4-hexylcarbonyl-l- [4- . 

(mechylsulf onyl ) phenyl ] -lK-imidazole; 
2- (4-chlorophenyl) -4-phenylcarhonyl-l- [ 4- 

( mechylsulf onyl) phenyl] -IK- imidazole ; 
2- (4-chlorophenyl) -4 -benzylcarbonyl-1- [4- 

(mechylsulf onyl) phenyl] -IK-imidazole; 
2- (4-chlorophenyl) - 4- ( 1-hydroxy-l-phenyl-mechyl ) -1- [4- 

{ me chy 1 su 1 f ony 1 ) pheny 1 ] - 1 H - imidazo 1 e ; 
2- (4-chlorophenyl) -4- (1-hexanol) -1- [4- 

(mechylsulf onyl ) phenyl] -IK-imidazole ; 
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2 - ( 4 -chloropheny !)-!-[ ( mechy Isul f onyl ) phenyl ] -1H- 
imidazole ; 

2- (4 -chloropheny 1) -4-occyl-l- [4- (mechylsulf onyl ) phenyl ] - 

lH-imidazole ; 
5 2- ( 4 -chloropheny 1 ) -4-mechoxy-l- [4- 

(mechylsulf onyl ) phenyl ] -lK-imidazole; 
2- { 4 -chloropheny! ) -4-bucoxy-l- [4- 

( mechylsulf onyl) phenyl] -IK- imidazole; 
2- ( 4 -chloropheny 1) -4-mechylchio-l- [4- 
10 (mechylsulf onyl ) phenyl ] -IK-imidazole; 

2- (4 -chloropheny 1) -1- [4- (mechylsulf onyl) phenyl] -4- 

crifluoromechylsulf onyl -IK- imidazole ; 
2- {4 -chloropheny 1) -1- [4- (mechylsulf onyl ) phenyl] -4- 



15 2- (4 -chloropheny 1) -4- (2-chienyl) -1- [4- 
( me chy 1 su 1 f ony 1 ) pheny 1 ] - 1H - imidaz o 1 e ; 
2- (4 -chloropheny 1) -4- (3-furyl) -1- [4- 

(mechylsulf onyl ) phenyl] -1H- imidazole; 
2- (4 -chloropheny 1) -4- ( 4-pyridyl ) -1- [4- 
20 (mechylsulf onyl ) phenyl] -1H- imidazole; 

2- ( 4 -chloropheny 1) -4-chloro-l- [4- 

(mechylsulf onyl) phenyl] -1H- imidazole; 
2- ( 4 -chloropheny 1) -4-f luoro-1- [4- 



25 mechy 1 [2 - (4-chlorophenyl) -1- [4 - (mechylsulf onyl ) phenyl] - 
1H- imida z o 1 - 4 -y 1 ] carboxy lac e ; 
[2- (4-chlorophenyl) -1- [4 - (mechylsulf onyl ) phenyl ] -IK- 

imidazol- 4 -y 1 ] carboxamide; 
mechyl [2- (4-chlorophenyl) -1- [4- (mechylsulf onyl ) phenyl] - 
30 1H- imidazol -4 -yl ] carboxamide; 

4 - [2 - (4-chlorophenyl) -4-crif luoromechyl-lH-imidazol-1- 

yl] benzenesulf onamide ; 
4 - [2 - (4-chlorophenyl) - 4 -di f luoromechyl-lH- imidazol -1- 
yl] benzenesulf onamide; 
35 4- [2- (4-chlorophenyl) -4-mechyl-lH-imidazol-l- 



crif luoromechylcarbonyl -IK- imidazole; 



(mechylsulf onyl ) phenyl] -IK- imidazole; 



yl ] benzenesul f onamide ; 
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4 - [ Z - i 4 -chicropheny I) -4-echyI- 1H- imidazol - 1 - 

v I ] benzenesul f onarnide ; 
4 - [ 2 - ( 4 -chioropheny 1 ) - 4 -pheny I - IK- imidazol- 1 - 
v I ] benzenesul £ onarnide ; 
5 4- [2- ( 4 -chlorophenyl ) -4- { 4-f luorophenyl) - IK- imidazol- 1- 
y 1 ] benzenesul f onarnide ; 
4 _ ( 2 - ( 4 -chlorophenyl ) -4- ( 4-bromophenyl ) -1H- imidazol- 1 - 

yl] benzenesul f onarnide ; 
4- (2- ( 4 -chlorophenyl ) -4- ( 4 -chlorophenyl ) -lH-imidazol-1- 
10 y 1 ] benzenesulf onarnide ; 

4- [2- (4 -chlorophenyl) -4- { 2-naphthyl ) -IK- imidazol- 1- 

yl] benzenesulf onarnide ; 
4- [2- (4 -chlorophenyl) -4- [4- ( trif luoromethoxy ) phenyl] -1K- 
imidazol - 1 -y 1 ] benzenesul f onarnide ; 
15 4- [2- (4 -chlorophenyl) -4- (3 -chlorophenyl ) - IK- imidazol -1- 
y 1 ] benzenesulf onarnide ; 
4 - [2 - (4 -chlorophenyl) -4- { 3 -f luorophenyl) -IK- imidazol - 1- 

yl] benzenesulf onarnide ; 
4 - [2 - (4 -chlorophenyl) -4- ( 4-mechoxyphenyl) - IK- imidazol -1- 
20 yl] benzenesulf onarnide ; 

4 - [2 - { 4 -chlorophenyl) - 4 -phenoxymenhy 1 - IK- imidazo 1 - 1 - 

yl] benzenesulf onarnide ; 
4 - [2 - (4 -chlorophenyl) -4 - ( 4 -chlorophenoxy ) mechyl -lK- 
imidazol- 1-y 1 ] benzenesulf onarnide; 
25 4- [2- (4 -chlorophenyl) -4- ( 4-f luorophenoxy) methyl -1H- 
imidazoi-l-yi ] benzenesulf onarnide ; 
4- [2- (4 -chlorophenyl) -4-pheny Ithiomethyl-lH-imidazei-l- 

yl ] benzenesulf onarnide ; 
4- [2 - ( 4 -chlorophenyl) - 4- (N-phenyl-N-mechylamino ) methyl- 
3 0 IK- imidazol - 1 -y 1 ] benz enesul f onarnide ; 

-I - [2 - (4 -chlorophenyl) - 4- ( 2 -quinolyl ) methoxymechyi-lK- 

imidazol-l-yl] benzenesulf onarnide ; 
4- [2- (4 -chlorophenyl) -4-methoxymechyl-lK-imidazol-l- 
y 1 ] benzenesulf onarnide ; 
35 4- [2- ( 4 -chlorophenyl) -4- ( 4-mechoxybenzyloxy ) methyl-lK- 
imidazol-l-yl ] benzenesulf onarnide; 
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4 - [ 2 - C 4 -chiorophsr.y 1 - 4 -hydroxymethy 1 - 1H- imidazol- 1 - 



4 - ( 2 - ( 4 -chlorophenyl ) - 4 - f ormyl-lH- imidazol- 1 - 

yi] benzenesulf onamide ; 
5 4- [2- ( 4 -chlorophenyl ) - 4 -cy ano-lH -imidazol -1- 

y 1 ] benzenesul f onamide ; 
4- [2 - ( 4 -chlorophenyl ) - 4 -benzyl -IK- imidazol -1- 

y 1 ] benzenesul f onamide ; 
4- (2- ( 4 -chlorophenyl ) -4 -phenyl ethyl -1H- imidazol -1- 
10 yl] benzenesul fonamide; 

4- [2- { 4 -chlorophenyl) - 4 -hexyl-lH- imidazol -1- 

yl] benzenesulf onamide ; 
4- [2- ( 4 -chlorophenyl ) - 4 -hexy icarbony 1 - 1H - imida z o 1 - 1 - 



15 4- [2- ( 4 -chlorophenyl) - 4 -pheny Icarbony 1 - 1H- imidazol - 1 - 
yl ] benzenesulf onamide ; 
4- [2- (4 -chlorophenyl) -4-benzylcarbonyl-lH-imidazol-l- 

yl] benzenesulf onamide ; 
4- [2- ( 4 -chlorophenyl) -4- ( 1 -hydroxy- 1 -pheny 1 -methyl ) -IK- 
20 imidazol- 1-yl] benzenesulf onamide ,- 

4- [2- ( 4 -chlorophenyl) -4- ( i-hexanol } -IK- imidazol -1- 

yl] benzenesulf onamide; 
4- [2- (4 -chlorophenyl) -lH-imidazoi-1- 



25 4- [2- (4 -chlorophenyl) -4-octy \ -1H- imidazol -1- 
yl] benzenesulf onamide ; 
4- [2- (4 -chlorophenyl) - 4 -methoxy- 1H- imidazo 1 - 1 - 

yi ] benzenesulf onamide ; 
4- [2- ( 4 -chlorophenyl) - 4 -butoxy-lH-imidazol-1- 
30 yl] benzenesulf onamide ; 

4 - [2- ( 4 -chlorophenyl) -4-methylthio-lH-imidazol-l- 

yl ] benzenesulf onamide ; 
4- [2- ( 4 -chlorophenyl ) -4- ( 2- thieny 1 ) -lH-imidazol-1- 
yl ] benzenesulf onamide ; 
35 4- [2- (4 -chlorophenyl) -4- (3-furyl) -IK-imidazol-l - 



y i ] benzenesul zona 



miae ; 



yl] benzenesulf onamide ; 



yi] benzenesulf onamide ; 



y 1 ] benzenesul f onamide ; 
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4 - (2 - ( 4 -chloropheny I ) - 4- (4-pyridyi'; - 1H- imidazo I - 1 - 

y I ] benz enesu I f onamide ; 
4_ [2- (4-chlorophenyl) - 4 -chloro- 1H- imidazc I - 1 - 
yl ] benz enesu I f onamide ; 
5 4 - [2 - ( 4 -chloropheny 1 ) -4-f iuoro-lK-imidazol-1- 
yl] benzenesulf onamide ; 
[2 - (4-chlorophenyl) -1- [4 - (aminosulf onyl ) phenyl ) -1H- 

imidazol-4-yl] carboxylic acid; 
mechyi[2- (4-chlorophenyl) -1- [4- (aminosulf onyl ) phenyl) - 
10 1H- imidazol - 4 -yl] carboxylase; 

[2- (4-chlorophenyl) -1- [4 - (aminosulf onyl ) phenyl ) -1H- 

imidazoi-4-yl ] carboxamide; 
mechyl[2- (4-chlorophenyl) -1- [4- (aminosulf onyl) phenyl) - 
1H- imidazol -4 -yl] carboxamide ; 
15 2- ( 3 -mechy Iphenyi ) -1- [4- (mechylsulf onyl ) phenyl ] -4- 
tr i f luorome thy 1 - 1H- imidazol e ; 
2- (2-methylphenyl) -1- [4 - (methylsulf onyl) phenyl] -4- 

crif luoromechy 1-1H- imidazol e ; 
2- (4-f luoro-3-methylphenyl) -1- [4- 
20 (methylsulf onyl) phenyl] -4-trif luoromethyl-lH- 

imidazole; 
2- ( 4 -chloro-3 -methy Ipheny 1 ) -1- [4- 

(methylsulf onyl) phenyl] -4-trif luoromethyl-lH- 
imidazole ; 

25 2- (4-f luoro-3-mechoxyphenyl) -1- [4- 

(mechylsulf onyl) phanyl] - 4-trif luoromechy 1-1K- 
imidazole; . 
2- ( 4 -chloro-3 -mechoxyphenyl ) -1- [4- 

( mechy lsul f ony 1 ) pheny 1 ] - 4 - cr i f luoromechy 1 - 1K- 
30 imidazole; 

2- (3 -f luoro-4-mechylphenyl) -1- [4- 

( mechy lsul f ony 1 ) pheny 1 ] - 4 - tr i f luorome thy 1 - 1H- 
imidazole; 
2- (3-chloro-4-mechylphenyl) -1- [4- 
35 (methylsulf onyl) phenyl] -4-trif luoromechy 1-1H- 

imidazole ; 
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2 - ( 2 - £ iuoro-4 -mechylchiopheny 1 ' -1- ( 4- 

(mechyisui f any I ) phenyl ] -4 -cr if luoromechy I -1h- 

imidazole ; 
2- (3 -chloro-4-mechylchiophenyl ) -1- [4- 
5 (mechylsuifonyl)phenyl] -4-cr if luoromechyl-lK- 

imidazole ; 
2- (4 -£ luoro-3 -mechylchiopheny 1 ) -1- [4- 

(mechylsulfonyl) phenyl] -4-cr if luoromechyl-lH- 

imidazole ; 

10 2- (4-chioro-3 -mechy Ichiopheny 1 ) -1- (4- 

(mechylsulfonyl) phenyl] -4-cr if luoromechyl-lH- 
irnidazole; 
2- (3 , 5 -dimechy 1 - 4 -mechoxypheny 1 ) -1- [4- 

(mechy isul f ony 1 } phenyl ] -4 -cr if luoromechyl-lH- 
15 imidazole; 

2 - (3 , 5 - di chloro - 4 -me thoxypheriy 1 ) -1- [4- 

(mechylsulfonyl) phenyl] -4-crif luoromeChyl-lH- 
imidazole ; 
2 - (3 , 5-dif luoro -4 -mechoxypheny 1) -1- [4- 
20 (mechylsulf onyl) phenyl] -4 -crif luoromechyl-lH- 

imidazole; 

2- (3 , 4 -dimechy Ipheny 1) -1- [4- (mechylsulf onyl) phenyl] -4- 

crif luoromechyl-lH-imidazole; 
2- (3 , 5-dichlorophenyl) -l-[4- (mechylsulf onyl) phenyl] -4- 
25 Crif luoromechyl-lH-imidazole; 

4 - [ 2 - ( 3 -mechy Ipheny 1 ) - 4 -crif luoromechy 1 -JLH-imidazol -1 - 

yl] benzenesulfonamide; 
4- [2- (2 -mechy Ipheny 1) -4 -Crif luoromechy 1-lH-imidazol-l^ 

yl] benzenesulfonamide; 
30 4- [2- (4-f luoro-3 -mechy Ipheny 1) -4 -crif luoromechy 1-lK- 

imidazol - 1 -yl ] benzenesulfonamide ; 
4- [2- ( 4 -chloro-3 -mechy Ipheny 1) -4-trif luoromechy 1-1H- 

imidazol - 1 -y 1 ] benzenesulfonamide ; 
4- [2- (4-fluorc-3-mechoxyphenyl) -4-crif luoromechyl-lH- 
3 5 imidazol - 1 -y 1 ] benzenesulfonamide ; 

4-[2- (4 -chloro-3 -mechoxyphenyl) -4-crif luoromechyl-lK- 

imidazol - 1 -y 1 ] benzenesulfonamide ; 
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4 - [ 2 - ( 3 - f lucre - 4 -mechy Ipheny 1 ) - 4 - cr i f iuoromethy i - 1H- 

imidazoi - 1 -y 1 ] benzenesulf onamide ; 
4- [2- C3-chiorc-4-methyithiophenyl) -4 -crif luoromechyl-lH- 
imidazol - 1 -y 1 ] benzenesulf onamide; 
4 - [ 2 - ( 3 - f luoro - 4 - me chy 1 thiopheny 1 ) - 4 - cr i f luorome thy 1 - 1H- 

imidazol- 1-yl ] benzenesulf onamide ; 
4 - [ 2 - ( 4 - f luoro - 3 -me chy 1 thiopheny 1 ) - 4 - cr i f iuoromethy 1 - 1H- 

imidazol-l-yl ] benzenesulf onamide ; 
4 - [ 2 - ( 4 - chloro - 4 -me thy 1 thiopheny 1 ) - 4 - tr i f luorome thy 1 - 1K- 

imidazol - 1-yl ] benzenesulf onamide ; 
4- [2- (3 , 5-dimethyl-4-methoxyphenyl) -4-trif luoromethyl- 

1H- imida zol-l-y 1 ] benz enesul f onamide ; 
4- [2 - (3 . 5-dichloro-4-methoxyphenyl) - 4-trif Iuoromethy 1- 

1H- imida z o 1 - 1 -y 1 ] benz enesul f onamide ; 
4 - [ 2 - ( 3 , 5 -di f luoro - 4 - me choxy phenyl ) - 4 -tri f luorome thy 1 - 

IK- imidaz ol - 1 -y 1 ] benz enesul f onamide ; 
4- [2- (3 , 4-dimethylphenyi) -4-trif luorome thyl-lH-imidazol- 
1 -y 1 ] benz enesul f onamide ; 

4- [2- (3 » 5-dichlorophenyl) -4-trif luoromethyl-lH-imidazol- 
20 1-yl J benzenesulf onamide; 

ethyl [2- ( 4-chlorophenyl ) -1- £ 4- (methylsulf onyl) phenyl] - 

lH-imidazol-4-yl] carboxylate; 
ethyl [1- [4 - (aminosulfonyl) phenyl] -2- ( 4-chlorophenyl ) - 

lK-imidazol-4-yl] carboxylate; 
1 - [ 4 - ( me thy 1 sul f onyl ) phenyl ] -2 - ( 4 -methy Ipheny 1 ) -4 - 

trif Iuoromethy 1-lH-imidazole; 
l-[4- (methylsulf onyDphenyl] -2- (3-chlorophenyl) -4- 

tr if iuoromethy 1-lH- imidazole; ~ 
1- [4 - (methylsulf onyl) phenyl] -2- ( 4-methyl-3 - 

chlorophenyl ) -4- trif luoromethyl-lH-imidazole; 

5- [1- (4- (methylsulf onyl) phenyl] -4-trif luorome thy 1-1H- 
imidazol-2-yl] -1 , 3-benzodioxole; 

1- [4 -(methylsulf onyl) phenyl] -2- ( 4-methoxyphenyl ) -4- 
trif luorome thy 1- IK- imidazole; 
35 l-[4- (methylsulf onyl) phenyl] -2- (3-f luorophenyl) -4- 
i f Iuoromethy 1 - 1H- imidazole ; 



25 



30 
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1- [ 4 - {methylsulf o^yl ) phenyl ] - 2- ( 4- £ luoropheny i ) - 4 - 

tri f luorome thy 1 -1H- imidazole ; 
1- [4 - (mechyisuif onyl) phenyl] - 2- { 4 -methoxy- 3 - 

f luoropheny 1 ) -4 - cr if luorome thy 1-IH- imidazole ; 
5 1- [ 4 - (mechyisuif onyl ) phenyl] - 2 - pheny l-4-tri£luo r ome thy 1 - 

1H- imidazole; 
1- [4 - (methylsulf onyl) phenyl] - 2- ( 4 -methoxy- 3 - 

chlorophenyl ) -4- trif luoromethyl-lH- imidazole; 
1- [4- (methylsulf onyl) phenyl] -2- [4- 
10 ( trif luorome thy 1 ) phenyl] -4-trif luoromethyl-lH- 

imidazole; 

1- [4 - (methylsulf onyl) phenyl] -2- (4-bromophenyl) -4- 

tr i f luorome thy 1 - 1H- imidazol e ; 
1- [4 - (methylsulf onyl) phenyl] -2- (2 -chlorophenyl) -4- 
1 5 tr i f luorome thy 1 - 1H- imidazo 1 e ; 

I - [4 - (methylsulf onyl) phenyl] -2- (4-ethylphenyl) -4- 

tri f luorome thy 1 -1H- imidazol e ; 
1- [4 - (methylsulf onyl) phenyl] -2- (4-butylphenyl) - 4- 

t r i f luorome thy 1 - 1H- imidazol e ; 
20 1- [4- (methylsulf onyl) phenyl] -2- [4- 

( di f luorome thy 1 ) phenyl 1 - 4 - trif luorome thyl -1K- 

imidazole; 

1- [4- (methylsulf onyl) phenyl] -2- (4-butoxyphenyl) -4- 
trif luoromethyl-lH- imidazole; 
25 1- [4- (methylsulf onyl) phenyl] -2- [4- ( me thy Ithio) phenyl] -4- 

trif luoromethyl-lH-imidazole; 

1- [4- (methylsulf onyl) phenyl] -2- (4 -methoxy -3 , 5-dichloro=^ 

phenyl) -4-trif luoromethyl-lH- imidazole; 
1- [4- (methylsulf onyl) phenyl] -2- (4-methyl-3 , 5- 
3 0 di f luoropheny 1 ) - 4 - tr i f luorome thy 1 - 1H- imidazo 1 e ; 

1- [4- (methylsulf onyl) phenyl] -2- (2 , 4-dichlorophenyl ) -4- 

trif luorome thyl -lH-imidazole; 
1- [4 - (methylsulf onyl) phenyl] -2- (3 , 4-dichlorophenyl) -4- 
tr i f luor ome thy 1 - 1H- imidazo 1 e ; 
3 5 1- [4- (methylsulf onyl) phenyl] -2- [4- 



( trif luorome thyl) phenyl] -4-trif luorome thoxy-ln- 
imidazole ; 
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W 4- (mechyisuifonyl) phenyl] -2 - ( 3 , 5 -dimechy 1-4 -mechoxy- 

phenyl ) -4 -crif luoromechy I- IK- imidazole; 
I- (4- (mechyisuifonyl) phenyl] -2- ( 3 , 4 -dimechy lpheny 1 ) -4- 

cri f luoromechy 1- IK- imidazole ; 
5 1- [4- (mechyisuifonyl) phenyl] -2- { 4 -aminophenyl ) -4- 

crif luoromechy 1-1H- imidazole; 
4- (2- ( 4 -me thy lpheny 1) -4 -crif luoromechy 1-lH-imidazoi-l- 

yl ] benzenesulf onamide ; 
4- [2- (3-chlorophenyl) -4-trif luoromethyl-lH-imidazol-l- 
10 yi ] benzenesulf onamide ; 

4- [2- (4-methyl-3-chlorophenyl) -4-trif luoromethyl -1H- 
imidazol - 1 -y 1 ] benzenesulf onamide ; 

5- [1- [4- (aminosulfonyl) phenyl] - 4 - Crif luoromechy 1 - 1H- 
imidazol-2-yl] -1, 3-benzodioxole; 

15 4- [2- (4-mechoxyphenyl) -4-trif luoromethyl-lH-imidazol-1- 
yl] benzenesulf onamide; 
4- [2- (3-fiuorophenyl) -4-trif luoromethyl- IK- imidazo 1-1- 
yl ] benzenesulf onamide ; 

4- [2- (4-fluorophenyl) -4-trif luoromechy 1-lH-imidazol-l- 
20 yl ] benzenesulf onamide ; 

4- [2- (4-methoxy-3-f luorophenyl) -4-trif luoromethyl -1H- 

imidazol - 1 -y 1 ] benzenesul f onamide ; 
4- [2-phenyl-4-trifluoromethyl-lK-imidazol-l- 
yl ] benzenesulf onamide ; 
25 4- [2- (4-methoxy-3-chlorophenyl) -4-trif luoromethyl-lH- 
imi da zo 1 - 1 -y 1 ] benz ene sul f onamide ; 
4- [2- [ 4- (trif luoromethyl) phenyl] -4-trif luoromethyl-lK^ 

imidazol-l-yl] benzenesulf onamide; 
4- [2- (4-bromophenyl) -4-trif luoromechyl-lK-imidazol-1- 
30 yl] benzenesulf onamide ; 

4- :2- (2-chlorophenyl) -4-trif luoromethyl-lH-imidazol-1- 

y 1 ] benzenesulf onamide ; 
4- [2- ( 4 -ethy lpheny 1) -4-trif luoromethyl-lK-imidazol-1- 

yl] benzenesulf onamide; 

35 4- [2- (4-butylphenyl) -4-trif luoromethyl-lK-imidazol-1- 
y 1 ] benzenesulf onamide ; 



WO 96/03388 



PCTOJS95/09506 



27 

4- (2- [4- (die luoromechy I) phenyl] -4-trif luoromechy I-IH- 

imidazol - 1-yl ] benzenesul f onamide ; 
4- [2- (4-butoxyphenyl) - 4 -crif luoromechy 1 - 1H- imidazol - 1 - 
yl] benzenesulf onamide ; 
5 4 - [ 2 - f 4 - (mechylchio) phenyl] -4 -crif luoromechy 1-1H- 
imidazol-l-yl] benzenesulf onamide; 
4- [2- (4-methoxy-3 , 5 -dichloro -phenyl ) -4-trif luoromechyl- 

1H- imidazol - 1 -y 1 ] benz enesul f onami de ; 
4 - [2 - (4 -methyl -3 , 5-dif luorophenyl ) - 4-crif luoromechy 1-1H- 
10 imidazol-l-yl] benzenesulf onamide; 

4- [2- (2, 4-dichlorophenyl) -4-trif luoromechy 1-1K- imidazol- 
l-yl ] benz enesul f onamide ; 
4- [2- (3 , 4-dichlorophenyl) -4-trif Iuoromethyl-1K- imidazol- 
l-yl ] benz enesul f onamide ; 
15 4- [2- [4- (crif luoromethoxy) phenyl] -4-trif luoromechy 1-1H- 
imidazol-l-yl] benzenesulf onamide; 
4- [2- (3 , 5-dimethyl-4-methoxy -phenyl) -4-trif luoromethyl- 

1H- imidazol - 1 -y 1 ] benz enesul f onamide ; 
4- [2- (3 , 4-dimethylphenyl) -4-trif luoromethyl-lH- imidazol - 
20 1-yl] benzenesulf onamide; and 

4- [2- (4-aminophenyl) - 4 - 1 ri f luoromechy 1 - IK - imida z o 1 - 1 - 
y 1 ] benzenesulf onamide . 

Within Formula I there is a second subclass of 
compounds of high interest represented by Formula III: 



25 




S0 2 R 10 

(III) 



wherein R 3 is a radical selected from hydrido, alkyl, 
haloalkyl, aralkyl, heterocycloalkyl, acyl, cyano, 
3 0 alkoxy, alkylthio, alkylthioalkyl, alkylsulf onyl , 

cycloalkylthio, cycloalkylthioalkyl , cycloalkylsulf onyl 
cycloalkylsulf onylalkyl , cycloalkyloxy , 
cycloalkyloxyalkyl, haloalky Isulf onyl , arylsulf onyl , 
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halo, hydroxy alky I , aikoxyalky 1 , alky icarbonyl , 
ary Icarbonyl , aralb/lcarbonyl, hecerocycioalky Icarbonyl . 
cyanoalky 1 , azidoalkyl, alkylaminoalkyl , N- 
ary laxninoalkyl , N-aikyl-N-arylaminoalkyl , carboxyaiky 1 , 
5 alkoxycarbonylalkyl , alkoxycarbonyl , haloalky Icarbonyl , 
aminocarbony 1 , N-alkylaminocarbonylalky 1 , 
heceroary lalkoxyalky 1 , heceroaryloxyaikyl , 
heceroarylchioalkyl , aralkoxy , araiky lchio, 
heceroaralkoxy , heceroaralky lchio , 

10 heceroarylalkylchioalkyl , heceroary loxy, heceroaryichio, 
arylchioalkyi, ary loxyalky 1 , ary lchio, aryloxy , 
aralkylchioalkyl , aralkoxyalky 1 , aryl and heceroary 1 ; 
wherein che aryl and heceroaryl radicals are opcionally 
subscicuced ac a subscicucable posicion wich one or more 

15 radicals selecced from halo, alkyichio, alkyisulf inyl , 
alkyl , cyano, haloalky 1, hydroxyl, alkoxy, hydroxyalkyl 
and haloalkoxy; wherein R 4 is a radical selecced from 
hydrido, alkyl and fiuoro; wherein R 9 is one or more 
radicals selecced from hydrido, halo, alkyl, haloalky 1, 

20 alkoxy , amino, haloalkoxy, cyano, carboxyl, hydroxyl, 
hydroxyalkyl, alkoxyalkyl, alkylamino, nicro and 
alkyichio; and wherein R 10 is a radical selecced from 
alkyl, haloalky 1 and amino; or a phannaceucically- 
accepcable sale chereof. 

25 A preferred class of compounds consiscs of chose 

compounds of Formula III wherein R 3 is a radical 
selecced from hydrido, lower alkyl, lower haloalkyl, 
lower aralkyl , lower hecerocycloalkyl , lower 
heceroaralky 1, acyl , cyano, lower alkoxy, lower 

30 alkyichio, lower alkyisulf onyl, phenylsulf onyl , lower 
huloaikylsulf onyl , halo, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alky Icarbonyl, lower 
haloalkyl carbonyl , phenylcarbonyl , lower 
aralky Icarbonyl, lower cyanoalkyl, lower azidoalkyl, 

35 lower alkylaminoalkyl,- lower N-arylaminoalkyl , lower N- 
alkyl-N-arylaminoalkyl , lower car boxy alky 1 , lower 
alkoxycarbonylalkyl, lower alkoxycarbonyl, lower 
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alky ichioalky 1 , amino car bony I , lower 
alkylaminocarbonyialky 1 , lower aralkoxy, lower 
aralkylchio , lower heceroaralkoxy , lower 
heteroaralkyichio , lower heceroary ialkoxyalky 1 , lower 
heteroary lalkylthioalkyl , lower heceroary loxyalkyl , 
lower heteroarylthioalkyl, lower heteroaryloxy , lower 
heteroarylthio, lower arylthioalkyl , lower aryloxyalkyl , 
lower arylthio, lower aryloxy, lower aralkylthioalkyl , 
lower aralkoxyalky 1 , aryl selected from phenyl and 
naphthyl, 5 or 6 membered heteroary 1, wherein the aryl 
and heteroaryl radicals are optionally substituted at a 
substi tut able position with one or more radicals 
selected from halo, lower alkylthio, lower 
alkylsulfinyi, lower alkyl, cyano, lower haloalkyl, 
15 hydroxy 1, lower alkoxy, lower hydroxyalkyl and lower 
haloalkoxy; wherein R 4 is a radical selected from 
hydride lower alkyl and fluoro; wherein R 9 is a radical 
selected from hydrido, halo, lower alkyl, lower 
haloalkyl, lower alkoxy, amino, lower haloalkoxy, cyano, 
carboxyl , hydroxy 1, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alky 1 amino , nitro and lower 
alkylthio; and wherein R 10 is a radical selected from 
lower alkyl, lower haloalkyl and amino; or a 
pharmaceutically-acceptable : salt thereof . 
25 A class of compounds of particular interest 

consists of those compounds of Formula III wherein R 3 is 
a radical selected from hydrido, methyl, ethyl, 
isopropyl, t ert -butyl , isobutyl, pentyl, hexyl, 
f luoromethy 1 , di f luoromethy 1 , trif luoromethy 1 , 
3 0 chloromethyl, dichloromethyl , trichloromethyl , 
pe:;taf luoroethy 1 , heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethy 1 , 
dif luoroethyl , dif luoropropyl, dichloroethyl , 
dichloropropyl, benzyl, phenylethyl, phenylpropy 1 , 
3 5 furylmethyl, morpholinomethyl, pyrrolidinylmethyl, 

piperazinylmethyl, piperidinylmethyl , pyridylmethyl , 
thienylmethyl, fornryl, cyano, methoxy, ethoxy, propoxy, 



20 
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n-buccxy , mechylchio , echy ichio , mechy Isulfonyl , 
oheny isul fony I , cri f luoromechy Isul f ony I , f lucre , chlcrc , 
bromc, hydroxymechy 1 , hydroxy ethyl , mechoxymechy 1 , 
echcxymechyi , mechy ichiomechyl , benzylcxy , benzy ichio , 
5 mechy I car bony I , phenylcarbonyl , cri f luoromechy Icarbonyl , 
dif luoromechylcarbonyl , f luoromechy Icarbonyl, 
benzy Icarbonyl , cyanomechy 1 , cyanobucyl , azidomechyl , 
mechylaminomechyl, N-phenyiaminomechyl, N-mechyl-N- 
phenylaminomechyl , acetyl, propanoyl, butanoyl, 

10 mechoxycarbony Imechy 1 , echoxycarbony lechy 1 , 

mechoxycarbony 1 , echoxycarbony 1 , isopropoxy car bony 1 , 
tert -bucoxycarbonyl , propoxy car bony 1 , amino car bony 1, 
mechy laminocarbony Imechy 1 , pyr idyloxy , pyridylthio , 
pheny loxy , 4 - chlorophenoxy , f ury imechoxy , 

15 fury Imechy lthio, chieny imechoxy, quinoly Imechoxy , 
• pyr idy Imechoxy, 5-phenylpyridyl-2-mechoxy , 
Chieny Imechy Ichio , pyr icy imechy ichio , 
quinoly imechoxymethyl , furylbutoxy ethyl, 

pyridyloxymethyi, pyridylmechoxymechyl, Chieny loxy hexyl , 
20 thieny Ichiomechyl, pyridylchiohexyl , fury loxyme thy 1 , 
fury Imechy Ichiomechyl , quinoly lmechylchioechyl , 
phenylchiomethyl, pheny loxyme chyl , 4- 
chloropheny loxymechy 1 , benzy loxymechy 1 , 4 - 
methoxybenzyloxymechyl, naphthyl, phenyl, chienyl, 

25 fury 1 , pyr idyl, wherein che thieny 1 , furyl, pyridyl and 
phenyl radicals are opcionally substituted at a 
subscicucable position with one or more radicals 
selected from fluoro, chloro, bromo, mechylchio , 
mechylsulf inyl, methyl, ethyl, isopropyl, tert-butyl, 

3 0 iscbutyl, pentyl, hexyl, cyano, f luoromechy!, 
dif luoromechy 1 , crif luoromechy 1 , chloromechyl , 
dichloromechy 1 , crichloromethyl , pencaf luoroechyl , 
hepcaf luoropropyl , dif luorochloromechyl, 
dichlorof luoromechy 1 , dif luoroechyl , dif luoropropyl , 

3 5 dichloroechyl, dichloropropyl , hydroxy 1 , mechoxy, 
mechy lenedioxy, echoxy, propoxy, n-butoxy, 
hydroxymethyl , hydroxy echyl and crif luoromechoxy ; 
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wherein is a radical selected from hydrido, methyl, 
echyl and fluorc; wherein R- is a radical selecced f rom 
hydrido, fiuoro, chloro, bromo, iodo, mechyi, echyl, 
isopropyl, cere -butyl, isobutyl, f luoromethyl , 
5 dif luoromethyl , trif luoromethyl , chloromethyl , 

dichloromethy 1 , trichloromethy 1 , pentaf luoroethyl , 
heptaf luoropropy 1 , di f luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropvl, 
dichioroethyl, dichloropropyl, methoxy, ethoxy, 

10 isopropoxy, tert-butoxy , propoxy, butoxy, isobutoxy, 

pentoxy, methylenedioxy , amino, trif lucromethoxy , cyano, 
carboxyi, hydroxy 1. nitro, hydroxymethyl , methoxymethyl , 
ethoxymethyl, methylamino, methylthio, ethyithio, 
propyl thio and butylthio; and wherein R 10 is methvl, 

15 f luoromethyl or amino, or a pharmaceutically-acceptable 
salt thereof. 

A family of specific compounds of particular 
interest within Formula III consists of compounds and 
pharmaceutically-acceptable salts thereof as follows- 

20 

1- (4-chlorophenyl) -4- trif luoromethyl-2- [4- 

(methylsulfonyl) phenyl] -IH-imidazole; 
1- (4-chlorophenyl) -4 -dif luoromethyl-2 - [ 4- 

(methylsulfonyl ) phenyl ] -1H- imidazole ; 
25 1- (4-chlorophenyl) -4 -methyl -2- [4- 

(methylsulf onyl ) phenyl ] -lH-imidazole; 
1- (4-chlorophenyl) -4-ethyl-2- [4- (methylsulf onyl ) phenyl ] 

1H - imi da z o 1 e ; 
1- (4-chlorophenyl) -4 -phenyl -2- [ 4- 
30 (methylsulf onyl) phenyl] -IH-imidazole; 

1- (4-chlorophenyl) -4- ( 4-f luorophenyl) -2- [4- 

(methylsulf onyl) phenyl ] -IH-imidazole; 
1- (4-chlorophenyl) -4- ( 4 -bromopheny 1 ) -2 - [4- 

(me thy Isulf onyl ) phenyl ] -IH-imidazole ; 
3 5 1- (4-chlorophenyl) -4- (4-chlorophenyl) -2- [4- 

(mechylsulf onyl ) phenyl ] -IH-imidazole; 
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I - ■. 4 -ch lore phenyl -4 - ( 2 -naphchy 1 :• - 2- [ 4- 

< mechylsul f or.yi ■ pheny 1 ] - 1H- imidazole; 
I - ; 4 -ch icrcpheny 1 ; - 4 - [ 4 - cri f luoromechoxy ) phenyl ] - 2 - ( 4 - 

(mechy lsulf ony I ) phenyl] - IK- imidazole; 
1 - { 4 -chloropheny 1 ) -4 - { 3 -chlorophenyl ) -2- [ 4 - 

(mechy lsulf ony 1 ) phenyl ] -IK- imidazole ; 
1- ( 4 -chloropheny 1 ) -4- ( 3 -f luoropheny 1 ) -2- [ 4 - 

(mechy lsulf ony 1 ) phenyl] -IK- imidazole; 
1- { 4 -chloropheny 1 ) -4- ( 4-mechoxyphenyl ) -2- [4- 

(mechylsulf onyl ) phenyl] -IK- imidazole ; 
1- ( 4 -chlorophenyl ) -4-phenoxymechyl-2- [4- 

(mechylsulf onyl ) phenyl] -IK- imidazole; 
1- ( 4 -chlorophenyl ) -4- ( 4 -chlorophenoxy ) mechyl-2 - [4- 

(mechy lsulf onyl ) phenyl] -IK- imidazole ; 
1- (4 -chlorophenyl) -4- ( 4-f luorophenoxy ) mechy 1-2- [4- 

(mechy lsulf ony 1 ) phenyl] -IK-imidazole; 
1- (4 -chlorophenyl) -4 -phenylChiomechyl-2- [4- 

(mechy lsulf ony 1 ) pheny 1 ] - IK - imida zole ; 
1- ( 4 -chlorophenyl) -4- ( N - pheny 1 - N - me chy 1 amino ) me Chy 1 - 2 - 

[4 - (mechy lsulf onyl) phenyl] - IK- imidazole; 
1- (4 -chlorophenyl) -4- (2-quinolyl) mechoxymechyl -2- [ 4- 

(mechylsulf onyl ) phenyl] -IK- imidazole; 
1- ( 4 -chlorophenyl) - 4 - me choxyme Chy 1 - 2 - [4- 

(mechyisulf onyl ) phenyl] -IK-imidazole; 
1- (4 -chlorophenyl) -4- ( 4 -mechoxybenzyloxy) mechyl-2- [4- 

(mechy lsulf onyl ) phenyl] -IH-imidazole; 
1- {4 -chlorophenyl) -4-hydroxymechyl-2- [4- ...-^ 

(me chy lsulf onyl ) phenyl] -IK- imidazole ; 
1- (4 -chlorophenyl) -4-formyl-2 - [4- 

(me chy lsulf onyl ) phenyl] -IK- imidazole ; 
1- (J -chlorophenyl) -4-cyano-2- [4- (me chy lsulf onyl ) phenyl ] - 

IK- imidazole ; 
1- (4 -chlorophenyl) -4 -benzyl -2- [ 4- 

( me chy 1 su 1 f ony 1 ) phenyl] - IK- imidazole ; 
1- { 4 -chlorophenyl ) -4-phenylechyl-2- [4- 
(mechy isul f onyl ) phenyl] -IK- imidazole ; 
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1- (4 -chlorophenyl) -4 -hexyl-2- [ 4- (mechy Isulf onyl ) phenyl] - 

IH - imidazole; 
1- ( 4 -chlorophenyl ) -4 -hexy lcarbony 1-2- (4- 
{ methylsulf onyl ) phenyl] -IH- imidazole; 
5 1- ( 4 -chlorophenyl) -4 -pheny lcarbony 1-2 - [4- 
( methylsulf onyl) phenyl] -IH- imidazole; 
1- (4 -chlorophenyl) -4 -benzy lcarbony 1-2- [ 4- 

(methylsulfonyl) phenyl] -IH-imidazole; 
1- (4 -chlorophenyl) -4- ( l-hydroxy-2-phenyl-methyl ) -2- [4- 
10 (mechylsulf onyl) phenyl] -lH-imidazole; 

1- (4 -chlorophenyl) -4- (1-hexanol) -2- [4- 

( me chy Isulf onyl ) pheny 1 ] - IH - imida z o 1 e ; 
1- (4 -chlorophenyl) -2- [ (methylsulf onyl) phenyl] -IH- 
imidazole; 

15 1- (4 -chlorophenyl) -4-octyl-2- [4- (methylsulf onyl) phenyl 3 - 
IH- imidazole ; 
1- (4 -chlorophenyl) -4-methoxy-2- [ 4- 

( me thy 1 su 1 f ony 1 ) pheny 1 ] - IH - imida z o 1 e ; 
1- (4 -chlorophenyl) -4-butoxy-2- [4- 
20 (me thy Isulf onyl) phenyl] -IH-imidazole; 

1- (4 -chlorophenyl) -4-methylthio-2- [ 4- 

(methy Isulf onyl) phenyl] -IH-imidazole; 
1- (4 -chlorophenyl) -4- (2-thienyl) -2-[4- 
( me thy Isulf onyl) phenyl] -IH-imidazole; 
25 1- (4 -chlorophenyl) -4- (3-furyl) -2- [4- 

(methylsulf onyl) phenyl] -IH-imidazole; 
i- (4 -chlorophenyl) -4- (4-pyridyl) -2- [4- 

( me t hy 1 su 1 f ony 1 ) pheny 1 ] - IH - imi da z o 1 e ; 
1- (4 -chlorophenyl) -4-chloro-2- [4- 
30 (me thy 1 suif ony 1 ) pheny 1 ] - IH- imidazole ; 

i - (4 -chlorophenyl) -4-f luoro-2- [4- 

(me thy Isulf onyl) phenyl] -IH-imidazole; 
[1- (4-chlorophenyl) -2- [4 - (methylsulf onyl) phenyl ) -1H- 
imidazol-4-yl] carboxylic acid; 
3 5 methyl [1- (4-chlorophenyl) -2 - [4 - (methylsulf onyl) phenyl ) - 
lH-imidazol-4-yl] carboxylate; 
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[ 1- ( 4 -chicrcpheny 1 ) -2- ( 4- ( rnechy Isul f ony 1 ) phenyl ) -IH- 

imidazol - 4 -y I ] carboxamide ; 
mechyl (1- ( 4 -chlorophenyl ) -2- [4- (methy Isul f ony I ) phenyl ) - 
1H- imidazoi- 4 -y i ] carboxamide ; 
5 4- [1- ( 4 -chlorophenyl ) -4-crif luoromechyl-iK-imidazol-2- 
y 1 ] benzenesui f onamide ; 
4- [1- { 4 -chlorophenyl) -4-dif iuoromechyl-lK-imidazol-2- 

yl ] benzenesui f onamide ; 
4- [1- ( 4 -chlorophenyl ) -4 -mechyl -IK- imidazoi -2- 
10 yl] benzenesulf onamide; 

4- [1- (4 -chlorophenyl) - 4 -ethyl -IK- imidazoi -2- 

yl] benzenesulf onamide; 
4- [1- (4 -chlorophenyl) - 4 -phenyl -IK- imidazoi- 2 - 
yl ] benzenesulf onamide ; 
15 4- [1- (4 -chlorophenyl) -4- (4- f luorophenyi) - 1H- imidazoi - 2 - 
yl] benzenesulf onamide ; 
4- [1- ( 4 -chlorophenyl) -4- ( 4-bromophenyl) -IK- imidazoi- 2 - 

y 1 ] benzenesulf onamide ; 
4- [1- ( 4 -chlorophenyl) -4- (4 -chlorophenyl) - IK- imidazoi- 2 - 
20 yl] benzenesulf onamide ; 

4- [1- (4 -chlorophenyl) -4- (2-naphchyl) - 1H- imidazoi -2- 

yl] benzenesulf onamide ; 
4- [1- (4 -chlorophenyl) -4- [4- ( trif luoromethoxy ) phenyl] -1K- 
imi dazol-2-yl] benz ene sul f onamide ; 
25 4- [1- (4 -chlorophenyl) -4- (3 -chlorophenyl) - 1H- imidazoi -2- 
yl] benzenesulf onamide; 
4- [1- (4 -chlorophenyl) -4- ( 3 -f luorophenyi) -lH-imidazol-2- 

yl] benzenesulf onamide ; 
4- [1- (4 -chlorophenyl) -4- { 4-methoxyphenyl) -IK- imidazoi -2- 
30 yl] benzenesulf onamide; 

4- [1- ( 4 -chlorophenyl) -4-phenoxymethyl-lH-imidazol-2 - 

yl] benzenesulf onamide ; 
4- [1- (4 -chlorophenyl) -4- (4-chlorophenoxy ) mechyl -1K- 
imidazol-2 -y 1 ] benzenesulf onamide ; 
35 4_ [i_ (4 -chlorophenyl) -4- (4-f luorophenoxy) methyl -1H- 
imidazol - 2 -y 1 ] benzenesulf onamide ; 
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4 - [ 1 - ( 4 -chlorophenyl ) - 4 -pheny It hiomechyl- 1H- imidazol-2 - 

y I ] benzenesul £ onamide ; 
4 - [ I - ( 4 -chlorophenyl ) - 4 - ( N- phenyl -N-mechy 1 amino ) me thy 1- 

iK-imidazol-2 -yi ] benzenesulf onamide; 
5 4 - [1- {4 -chlorophenyl) - 4- ( 2 -quinolyl ) methoxymethyl-lK- 

imidazol-2 -yl ] benzenesulf onamide; 
4 - [1- (4 -chlorophenyl) - 4 -me thoxyme thy 1- IK- imidazol-2 - 

yl] benzenesulf onamide; 
4 - [1- (4 -chlorophenyl) - 4- (4-methoxybenzyloxy) methyl -1H- 
10 imidazol-2 -yl ] benzenesulf onamide ; 

4 - [1- (4 -chlorophenyl) - 4 -hydroxymethyl- IK- imidazol-2 - 

yl] benzenesulf onamide; 
4 - [1- {4 -chlorophenyl) -4 -formyl -IK- imidazol-2 - 

yl] benzenesulf onamide; 
15 4- [1- (4 -chlorophenyl) - 4 -cyano-lK- imidazol-2 - 

yl] benzenesulf onamide; 
4- [1- (4- chlorophenyl) -4 -benzyl -IK- imidazol-2 - 

yl] benzenesulf onamide ; 
4- [ 1- (4 -chlorophenyl) -4-phenylethyl-lK-imidazol-2- 
20 yl] benzenesulf onamide; 

4 - [1- (4 -chlorophenyl) -4 -hexyl- IK- imidazol-2- 

yl] benzenesulf onamide ; 
4 - [1- (4 -chlorophenyl) -4 -hexylcarbony 1-1H- imidazol-2 - 



25 4 - [1- (4-chlorophenyl) -4-phenylcarbonyl-lK-imidazoi-2- 
yl] benzenesulf onamide ; 
4 - [ 1 - ( 4 -chlorophenyl ) - 4 -benzy lcarbony 1-lH-imidazol -2 - 

yl] benzenesulf onamide ; ~^ 
4 - [1- (4-chlorophenyl) - 4- ( 1 -hydroxy -2 -phenyl -methyl ) -1K- 
3 0 imi da z o 1 - 2 -y 1 ] ben z ene sul f onami de ; 

4 - [1- (4-chlorophenyl) - 4- (1-hexanol) -lK-imidazol-2- 

yl] benzenesulf onamide; 
4- [1- (4-chlorophenyl) -lK-imidazol-2- 
yl] benzenesulf onami de; 
3 5 4- [1- (4-chlorophenyl) -4-octy l-lK-imidazol-2- 



yl] benzenesulf onamide; 



yl] benzenesulf onamide ; 
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4- ( I - ( 4 -chic re phenyl - 4 - me- new - 1H- imidazoi - 2 - 

y 1 1 benzenesul f onarr.ide ; 
4- [1- ( 4 -chioropnenyi > -4 -buzoxy-lK-imidazol-2- 

yl] benzenesuifonamide; 
5 4- [1- (4-chlorophenyl) - 4 -mechylchio-lH-imidazol-2 - 

yl] benzenesul fonamide; 
4- [1- (4-chlorophenyi) -4- (3-thienyl) -lH-imidazol-2 - 

y 1 ] benzenesul fonamide ; 
4- [1- (4-chlorophenyl) -4- (2-furyl) -lH-imidazol-2- 
10 yl] benzenesuifonamide; 

4- [1- (4-chlorophenyl) -4- (3-pyridyl) -lH-imidazol-2- 

yl] benzenesuifonamide; 

4- [1- (4-chlorophenyl) -4-chloro-lH-imidazol-2- 
yl] benzenesuifonamide; 

15 4 - [1- (4-chlorophenyl) -4-f luoro-lH-imidazol-2- 
yi] benzenesuifonamide; 
[1- (4-chlorophenyl) -2- [4- (aminosulfonyl) phenyl) -1H- 

imidazol-4-yl] carboxyiic acid; 
methyl [ 1- ( 4 - chloropheny 1 ) -2 - [ 4 - ( aminosulfonyl ) phenyl ) - 
20 lK-imidazol-4-yl] carboxylace; 

[1- (4-chlorophenyl) -2 - [4- (aminosulfonyl) phenyl) -1H- 
imidazol-4-yl] carboxamide; 

methyl [1- (4-chlorophenyl) -2- [4- (aminosulfonyl) phenyl) - 
1 H - imi da z o 1 - 4 -y 1 ] c arboxami d e ; 
25 2- [4- (methylsulfonyl) phenyl] -1- { 4-rnethylphenyl ) -4- 
trif luoromethy 1-lH-imidazole; 
2- [4- (methylsulfonyl) phenyl] -1- (3 -chloropheny 1) -4- 

trif luoromethyl-lH- imidazole; 
2- [4 - (methylsulfonyl) phenyl] -2- (4 -methyl -3- 
3 0 chloropheny 1 ) - 4 - tr i f luoromethy 1 - 1H- imidazole ; 

5- [2- [4- (methylsulfonyl ) phenyl] -4- trif luoromethyl-lH- 
imidazol-l-yl] -1, 3 -benzodioxole; 

2 - [ 4 - (methy lsulf ony 1 ) phenyl ] -2 - ( 4 -methoxypheny 1 ) -4 - 
trif luoromethy 1 -IK -imidazole; 

35 2- [4- (mechylsulfonyl)phenyl]-l- (3-fluorophenyl) -4- 
tri f luoromethy 1 - 1H- imidazole ; 
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2 - ; 4 - « me c hy isui f ony i ) phenyl ] - i - ( 4 - f luoropheny I ) - 4 - 

" r i f iucromechy I - 1H- imidazole ; 
2- • 4- (mechy i suit ony i ) phenyl] -1- ( 4 -mechoxy -3 - 

f luoropheny 1 ) -4 -crif iuoromechyl-lH-imidazole; 
5 2- [ 4 - (mechylsulf onyl ) phenyl ] - 1 -phenyl- 4 -crif iuoromechyl- 

1H- imidazole ; 
2- [4- (mechylsulf onyl) phenyl] -1- ( 4 -mechoxy -3 - 

chlorophenyl ) -4 -crif Iuoromechy 1-1H- imidazole ; 
2- [4- (mechylsulf ony 1) phenyl] -1- [4- 
10 ( cri f Iuoromechy 1 ) phenyl] -4 -crif Iuoromechy 1-1H- 

imidazole ; 

2- [4- (mechylsulf onyl) phenyl] -1- (4-bromophenyl) -4- 

crif Iuoromechy 1-1H- imidazole; 
2- [ 4 - (mechylsulf onyl) phenyl] -1- (2 -chlorophenyl) -4- 
15 crif Iuoromechy 1-1H- imidazole; 

2- [ 4 - (mechylsulf onyl) phenyl] -1- ( 4 - e chy Ipheny 1 ) -4- 

crif Iuoromechy 1-1H- imidazole; 
2- [4- (mechylsulf onyl) phenyl] -1- (4-buCylphenyl) -4- 

cri fiuoromeChyl-lH- imidazole; 
20 2- [4- (mechylsulf onyl) phenyl] -l-[4- 

( di f Iuoromechy 1 ) phenyl ] -4 -crif Iuoromechy 1-lH- 

imidazole ; 

2- [ 4 - (mechylsulf onyl) phenyl] -1- (4-bucoxyphenyl) -4- 
crif Iuoromechy 1-1H- imidazole ; 
25 2- [ 4- (mechylsulf onyl) phenyl] -1- [4- (mechylchio) phenyl] -4- 
crif Iuoromechy 1-1H- imidazole ; 
2- [ 4- (mechylsulf onyl) phenyl] -1- (4-mechoxy-3 , 5-dichloro- 

phenyl) -4 -crif luoromechyl-lH-imidazole; """""" 
2- [4- (mechylsulf onyDphenyl] -1- ( 4-mechyl-3 , 5- 
3 0 dif luoropheny 1) -4 -crif Iuoromechy 1-lH-imidazole ; 

2- * 4- (mechylsulf onyl) phenyl] -1- (2, 4-dichlorophenyl) -4- 

crif Iuoromechy 1-1H- imidazole; 
2- [4- (mechylsulf onyDphenyl] -1- (3 , 4-dichlorophenyl) -4- 
crif Iuoromechy 1-1H- imidazole ; 
35 2- [ 4- (mechylsulf onyl) phenyl] -1- [4- 



( crif Iuoromechy 1 ) phenyl] -4 -crif luoromechoxy-lH- 
imidazole ; 
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2 - [4- (me thy isulf onyl ) phenyl ] -1- 3 , 5 -dimethyl -4 -methoxy ■ 

phenyl ) -4 -crif luoromechy I- IK- imidazole; 
2 - [ 4 - (me thy isulf onyl ) phenyl ] -1 - ( 3 , 4 -dimechy loheny 1 ) - 4 - 

cri f luoromechy! -IK- imidazole ; 
5 2 - [4 - (mechy isulf onyl ) phenyl J -1- ( 4 -aminophenyl ) -4- 

cr i f luoromechy 1 - IK- imidazo 1 e ; 
4 - [1- (4-mechylphenyl) - 4 -cr if luoromechy 1-lH-imidazol -2 - 

y 1 ] benzenesulf onamide ; 
4 - [1- (3-chlorophenyl) -4 -crif luoromechy 1-lH-imidazol -2- 
10 yl] benzenesulf onamide ; 

4 - [1- (4 -me chyl -3-chlorophenyl) -4 -Crif luoromechy 1-1H- 

imidazol - 2 -y 1 ] benz enesul f onamide ; 

5 - (2- [4 - ( amino su If onyl) phenyl] -4 -Crif luoromechy 1-1H- 

imidazol - 1-y 1 ] - 1 , 3 -benzodioxole ; 
15 4- [1- (3-f luorophenyl) -4-crif luoromechyl-lK-imidazol-2- 
yl] benzenesulf onamide ; 
4-[i- (4-f luorophenyl) -4-crif iuoromechyl-lH-imidazol-2- 

yl ] benzenesulf onamide ; 
4 - [1- ( 4 -me thoxy-3-f luorophenyl) -4 - cr i f luoromechy 1-1H- 
2 0 imidazol - 2 -y 1 ] benz enesul f onamide ; 

4 - [ 1 - pheny 1-4-Crif luorome thy 1 - 1H - imi da z o 1 - 2 - 

yl] benzenesulf onamide; 
4-[l- ( 4 -mechoxy- 3-chlorophenyl) - 4 -crif luoromechy 1-1K- 
imidazol-2-yl] benzenesulf onamide; 
25 4- [1- [4- ( Cr i f luoromechy 1 ) phenyl ] - 4 - cr i f luoromechy 1 - 1H- 
imidazol - 2 -y 1 ] benz enesulf onamide ; 

4- [1- (4-bromophenyl) -4-crif luoromechyl-lH-imidazol-2- 

yl] benzenesulf onamide; _ 
4- [1- (2-chlorophenyl) -4-crif luoromechy 1-lH-imidazol -2- 
30 yl] benzenesulf onamide ; 

4- [1- ( 4-eChyiphenyl) -4 -crif luoromechyl-lK-imidazol-2- 

yl] benzenesulf onamide ; 
4- [1- (4-bucylphenyl) -4-crif luoromechy l-lH-imidazol-2- 

yl] benzenesulf onamide; 
35 4- [1- [4- (dif luoromechy 1) phenyl] - 4-crif luoromechy 1-1H- 

imidazol-2 -yl] benzenesulf onamide; 
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4- [l-(4-bucoxyphenyI) -4 -crif luoromechy 1-1K- imidazol -2 - 

yl ] benzenesul f onamide ; 
4- [1- [4- (mechylchio) phenyl] -4-crif luoromechyl-lH- 

imidazol-2-yl ] benzenesul f onamide ; 
5 4- [1- (4-mechoxy-3 . 5 -dichloro-phenyl ) -4-crif luoromechy 1- 

lH-imidazcl-2-yl ] benzenesulf onamide; 
4-[l-(4-mechyl-3 , 5 -dif luorophenyi ) -4 -crif luoromechy 1- 1h- 

imidazol - 2 -yl] benzenesulf onamide ; 
4- [1- (2, 4-dichlorophenyl) -4-crif luoromechyl-lH- imidazol - 
10 2 -yl] benzenesulf onamide; 

4 - [1- (3 , 4-dichlorophenyl) -4- trif luoromethyl-lH-imidazol- 

2-yl] benzenesul f onamide; 
4- [1- [4- (trif luoromechoxy) phenyl] -4-crif luoromethyl-lH- 

imidazol-2-yl] benzenesulf onamide; 
15 4- [1- (3 , 5- dime thyl-4-me Choxy - pheny 1) -4-crif luorome thy 1 - 

IK- imidazol -2 -yl ] benzenesulf onamide; 

4- [1- (3 ,4-dimechylphenyl) -4-crif luoromethyl-lH-imidazol- 
2 -yl] benzenesulf onamide; and 

4- [1- (4-aminophenyl) -4-crif luoromethyl-lH-imidazol-2- 
yl] benzenesulf onamide . 

Wichin Formula I chere is a third subclass of 
compounds of high inceresc represented by Formula XV: 



(IV) 



20 



25 



30 




wherein R 3 is selected from alkyl, haloalkyl, 
dlkylsulfonylalkyl, cycloalkylthioalkyl . alkoxycarbonyl , 
aralkoxyalkyl, aryloxyalkyl, arylthioalkyl, N-aryl-N- 
alky laminoalky 1 , he t eroarylalkoxy alkyl , 
heterocyclocarbonyl, heteroaryloxyalkyl, N-alkoxy-N- 
alky laminocarbonyl , heteroaralkylthioalky 1 . 
heceroarylthioalkyl and aryl optionally substicuted at a 
substitutable posicion wich halo, alkoxy and haloalkoxy; 
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and wherein R 11 and R 12 are independently seleccec from 
hydrido, halo, alkyl, haloalky 1 , aikoxy, alky isuif ony 1 , 
haioalkylsulf ony 1 and suifamyl; or a pharmaceut ically - 
accepcable sale thereof. 
5 A preferred class of compounds consists of those 

compounds of Formula IV wherein is selected from 
lower alky 1 , lower haloalky 1 , lower aralkoxyalkyl , lower 
ary loxyalkyl , lower alkoxycarbonyl , lower arylthioalkyl , 
lower heteroaralkyithioaikyl , lower heteroarylthioalkyl , 

10 lower N-aryl-N-alkylaminoalkyl, lower 

heteroarylalkoxyalkyl and aryl selected from naphthyl , 
phenyl and biphenyl, wherein the aryl radical is 
optionally substituted at a substitutable position with 
halo, lower alkoxy and lower haloaikoxy ; and wherein R 11 

15 and R 12 are independently selected from hydrido, halo, 
lower alkyl , lower haloalkyl, lower alkoxy, lower 
alkylsulf onyl, lower haloalkylsulf onyl and suifamyl ; or 
a pharmaceutically- acceptable salt thereof. 

A class of compounds of particular interest 

20 consists of those compounds of Formula IV wherein R 3 is 
selected from methyl, ethyl, isopropyl, cert-butyl, 
isobuty 1 , f luoromethyl , dif luoromethyl , trif luoromethy 1 , 
chloromethyl , dichloromethyl , trichloromethyl , 
pentaf luoroethy 1 , heptaf luoropropyl , 

25 dif luorochloromethyl , dichlorof luoromethyl , 

dif luoroethy 1 , dif luoropropyl , dichloroethyl , 
dichloropropyl , ethoxycarbony 1 , methoxycarbonyl , 
benzyloxymethyl , pheny Ithiomethy 1 , pyridy Ithiomethy 1 , 
pyridylmethylthiomethyl , phenyloxymethyl, 4- 

3 0 chlorophenyloxymethyl , N-phenyl-N-methylaminomethyl , 
quir.olyloxymethy 1 and aryl selected from naphthyl and 
phenyl, wherein the aryl radical is optionally 
substituted at a substitutable position with fluoro, 
chloro, bromo, iodo, methoxy, ethoxy, isopropoxy, cert- 

3 5 butoxy, propoxy, butoxy, isobutoxy, pentoxy, 

methyl enedioxy and trif luoromethoxy ; and wherein R 11 and 
R 12 are independently selected from hydrido, fluoro, 
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chioro. bromo, iodo. methyl, echyl. isoprooyl. cerr- 
butyl. isobutyl. f iuoromechy 1 . dif iuoromethyl. 
crif luoromechyl, chloromethy 1 , dichlorcmechy 1 , 
crichloromechyl, per.taf luoroethyi . hepcaf luoropropyl. 
5 dif luorochloromethyl, dichlorof luoromechyl, 
dif luoroechyl, dif luoropropyl, dichloroechyl , 
dichloropropyl. mechoxy, ethoxy, isopropoxy, cerc- 
butoxy, propoxy, bucoxy, isobucoxy, pentoxy. 
methylenedioxy, methylsulf onyl , f Iuoromechy isulfonyl and 
10 sulfamyl; or a pharmaceutically-acceptable sale thereof. 
A family of specific compounds of particular 
interest within Formula IV consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

15 2 - [ 4 - ( dime thy lamino ) - 3 - f luoropheny 1 ] - 4 . 5 -dihydro- 4 - 
hydroxy- 1- [4- (methylsulf onyl) phenyl] -4- 
(trif iuoromethyl) -1H- imidazole ; 
2- (4-chlorophenyl) -4-trif iuoromethyl- 1- [4- 

(methyisul f ony 1 ) pheny 1 ] - 4 -hydroxy -4,5 -dihydro - 1H - 
20 imidazole; 

2- (4-chlorophenyl) -4-dif luoromethyl-1- [4- 

(methylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 
irtiidazole; 
2- (4-chlorophenyl) -4-methyl-l- [4- 
25 (methylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 

imidazole ; 

2- (4-chlorophenyl) -4-ethyl-l- [ 4- (methylsulf onyl) phenyl] ■ 

4 -hydroxy -4,5- dihydro - 1H- imidazo 1 e ; 
2- (4-chlorophenyl) -4 -phenyl -1- [4- 
30 (methylsulf onyl) phenyl] -4-hydroxy-4, 5-dihydro-lH- 

imidazole; 

2- (4-chlorophenyl) -4- ( 4-f luoropheny 1) -l-[4- 

( me thy 1 su 1 f ony 1 ) pheny 1 ] - 4 -hydroxy - 4 , 5 -dihydro - 1 H - 
imidazole ; 

35 2- (4-chlorophenyl) -4- ( 4 -bromophenyl) -1- [4- 

( methylsulf onyl) phenyl] -4-hydroxy-4 , 5 -dihydro-lH- 
imidazole ; 
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( 4 -chloropheny 1 ) - 4 - ( 4 -chloropheny I ' - 1 - { 4 - 
(mechylsul £ ony 1 ) phenyl] -4 -hydroxy -4 . 5-dihydro-iH- 
imidazole ; 

(4 -chloropheny I) -4- (2-naphchyi) -I- (4- 
5 (mechylsul f ony 1 ) phenyl ] -4 -hydroxy -4 , 5-dihydro-lH- 

imidazole; 

2- (4 -chloropheny 1) -4- [4- ( tr if luoromethoxy ) phenyl ] -1- (4- 
( mechylsul f ony 1) phenyl ] -4 -hydroxy -4 , 5-dihydro-lH- 
imidazole; 

10 2- (4 -chloropheny 1) -4- ( 3 -f luoropheny 1 ) -l-[4- 

(methylsulf onyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 
imidazole; 

2- (4-chlorophenyl) -4- ( 3 -chloropheny 1 ) -1- [4- 

(methylsulf onyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 
15 imidazole; 

2- (4-chlorophenyl) -4- ( 4 -methoxypheny 1 ) -1- [4- 

(mechylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lK- 
imidazole; 

2- (4-chlorophenyl) -4 -phenoxymechyl-1- [4- 
20 (mechylsul f onyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 

imidazole; 

2- (4-chlorophenyl) -4- ( 4-chlorophenoxy ) methyl-l- [4- 
(mechylsulf onyl) phenyl] -4 -hydroxy- 4 , 5 -dihydro-lH- 
imidazole; 

25 2- (4-chlorophenyl) -4- ( 4-f luorophenoxy ) methyl-1- [4- 

(mechylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lK- 
imidazole; 

2- (4-chlorophenyl) -4 -phenyl thiomethy 1-1- [4- ~" 
( mechylsul f onyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 
3 0 imidazole; 

2- '' 4 - chloropheny 1 ) -4- (N-phenyl-N-mechylamino) me thy 1-1- 
[4- (methylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lK- 
imidazole; 

2- (4-chlorophenyl) -4- (2-quinolyl ) mechoxymechyl-l- [4- 
35 (mechylsulf onyl) phenyl] -4 -hydroxy -4 , 5 -dihydro-lH- 

imidazole; 
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(4-chioroohenvI) -4-mechoxymechyI-l- [ 4 - 
( mechylsuIfonyl)phenyi]-4-hydroxi/-4.5-dihydro-lH- 

(T-cTlCoDhenyl) -4- ( 4 -mechoxybenzyioxy ) niechyl-l - [4- 
(mech y lsulfon y l)phenyl]-4-hydroxy-4,5-dihydro-lH- 

imidazole; 

- (4-chlorophenvl) -4-hydroxymechyl-l-[4- 

(mechylsulfonyl)phen y l]-4-hydroxy-4,5-dih y dro-lH- 

imidazole ; 

- (4-chlorophenyl) -4-f oraiy!" 1 " [4- 

(mech y lsulfonyl)phenvll-4-hydroxy-4,5-dihydro-lH- 

imidazole; 

- (4-chlorophenyl) -4-cyano-l- [4- (methylsulfonyl ) phenyl] - 
4 -hydroxy - 4 . 5 -dihydro -1H- imidazole ; 

?- (4-chlorophenyl) -4-benzyl-l- [4- 

(methylsulfonyl) phenyl] -4-hydroxy-4 . 5-dihydro-lH- • 

imidazole; 

2- (4-chlorophenyl) -4-phenylethyl-l- [4- - 

(methylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 

imidazole; 

2- (4-chlorophenyl) -4-hexyl-l- [4- (methylsulf onyl ) phenyl] - 

4 -hydroxy -4 , 5 -dihydro -1H- imidazole; 
2- (4-chloroohenyl) -4-hexylcarbonyl-l- [4- 

(methylsulf onyl) phenyl] -4-hydroxy-4 . 5-dihydro-lH- 

imidazole; 

2- (4-chlorophenyl) -4-phenylcarbonyl-l- [4- 

(methylsulf onyl) phenyl] -4-hydroxy-4 . 5 - dihydro -lH-_ 
imidazole ; 

2- (4-chlorophenyl) -4-benzylcarbonyl-l- [ 4- 

(mechylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 

imidazole; 

2- (4-chlorophenyl) -4- ( l-hydroxy-l-phenyl-methyl ) -1- [4- 
(mechylsulfonyl) phenyl] -4-hydroxy-4 , 5-dihydro-lK- 

imidazole; 
2- (4-chlorophenyl) -4- (1-hexanol) -1- 1 4- 

(mechylsulfonyl)phenyl]-4-hydroxy-4.5-dihydro-lK- 

imidazole; 
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2 - ( 4 -chlor opheny 1 ) - 1 - [ i mezr.y Isul fcny I ) phenyl ] -4 - hydroxy - 

4 , 5 -dihydro- 1H- imidazole ; 
2 - ( 4 -chloropheny 1 ) -4 -occy 1 - 1 - [ 4 - (mechy lsulf ony 1 ) phenyl ] - 

4 -hydroxy -4 , 5 -dihydro- 1H- imidazole ; 
5 2- ( 4 -chloropheny 1 ) -4-methoxy-i- [4- 

( mechylsulf ony 1 ) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 

imidazole ; 
2- ( 4 -chloropheny 1) -4-bucoxy-l- [4- 

(mechylsulf onyl ) phenyl] -4 -hydroxy -4 , 5-dihydro-lK- 
10 imidazole; 

2- {4 -chloropheny 1) -4 -methyl thio-1- [4- 

( mechy lsulf onyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 

imidazole ; 
2- (4 -chloropheny 1) -4- (2-chienyl) -1- [4- 
15 (mechylsulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lK- 

imidazole; 
2- (4 -chloropheny!) -4- (2-furyl) -1- [4- 

( me thy 1 su 1 f ony 1 ) pheny 1 ] - 4 -hy droxy -4,5- dihydro - 1H- 

imidazole ; 

20 2- (4 -chloropheny 1) -1- [4- (mechylsulf onyl) phenyl] -4- (4- 

pyridyl) - 4 -hydroxy- 4 , 5 -dihydro-lK- imidazole ; 
2- (4 -chloropheny 1) -4-chloro-l- [4- 

(mechylsulf onyl ) phenyl] -4 -hydroxy -4 , 5 - dihydro - 1H - 

imidazole ; 
25 2- (4-chlorophenyl) -4-f luoro-1- [4- 

{ mechylsulf onyl) phenyl] -4 -hydroxy- 4 , 5 - dihydro - 1H- 

imidazole ; 

[2- (4-chlorophenyl) -1- [4- (mechylsulf onyl) phenyl ) -4- ^ 

hydroxy -4 , 5-dihydro-iH-imidazol-4 -y 1 ] car boxy lie acid; 
30 methyl [2 - (4-chlorophenyl) -1- [4- (mechylsulf onyl ) phenyl) - 

-1 -hydroxy- 4 , 5 -dihydro- 1H- imidazol- 4 -y 1 ] carboxy lace ; 
[2- (4-chlorophenyl) -1- [4- (mechylsulf onyl) phenyl ) -4- 

hydroxy-4 , 5 -dihydro- IH-imidazo 1-4 -yi ] carboxamide ; 
methyl [2- (4-chlorophenyl) -1- [4- (mechylsulf onyl ) phenyl) - 
3 5 4 -hydroxy- 4 , 5-dihydro-lH-imidazol-4-yl] carboxamide ; 

4 - [2 - (4-chlorophenyl) - 4 - Cr i f luorome chy 1-4 -hydroxy - 4 , 5- 

dihy dro- 1H- imida zo 1 - 1 -y 1 ] benzenesul f onamide ; 



[ 2 - ( 4 -chlorophenyl } - 4 -di £ luoromechy 1 - 4 -hydroxy -4,5- 
dihydro- 1H- imidazol -1-y 1 ] benzenesul f onamide ; 
[2- ( 4 -chlorophenyl ) - 4 -mechy 1 - 4 -hydroxy - 4 , 5-dihydro-lK 
imidazol - 1-yl ] benzenesul f onamide ; 

[2- ( 4 -chlorophenyl ) - 4 - e thy 1 - 4 - hydroxy - 4 , 5 -dihydro-lH- 
imidazol - 1 -y 1 ] benzenesul f onamide ; 

[2- (4 -chlorophenyl) -4 -phenyl -4 -hydroxy- 4 , 5-dihydro-lH 
imidazol - 1-yl ] benzenesulf onamide ; 

[2- (4 -chlorophenyl) -4- ( 4-f luorophenyl ) - 4 -hydroxy- 4 , 5- 

dihydro- IK- imidazol -1-yl] benzenesulf onamide ; 

[2- (4 -chlorophenyl) -4- (4-bromophenyl) -4 -hydroxy-4 , 5- 

dihy dro-lK-imidazol -1-yl] benzenesulf onamide ; 

[2- { 4 -chlorophenyl) -4- (4 -chlorophenyl) -4-hydroxy-4 , 5- 

dihydro- 1H- imidazol -1 -yl ] benz enesul f onamide ; 

[2- (4 -chlorophenyl) -4- (2-naphthyl) - 4 -hydroxy- 4 , 5- 

dihy dro - 1H- imidazol -1-yl] benzenesul f onamide ; 

[2- (4 -chlorophenyl) -4- [4- ( trif luoromethcxy ) phenyl] -4- 

hydroxy-4 , 5-dihydro-lH-imidazol-l- 

yl] benzenesulf onamide ; 

[2- (4 -chlorophenyl) -4- {3 -chlorophenyl) -4-hydroxy-4 , 5- 

dihy dro - 1H - imi da z o 1 - 1 -y 1 ] ben z ene sul f onami de ; 

[2 - (4 -chlorophenyl) - 4- (3 -f luorophenyl) - 4 -hydroxy- 4 , 5- 

dihydro-lH-imidazol-l-yl] benzenesulf onamide; 

[2- (4 -chlorophenyl) -4- ( 4-methoxyphenyl) -4 -hydroxy -4 , 5 

dihydro-lH-imidazol-l-yl] benzenesulf onamide ; 

[2- (4 -chlorophenyl) - 4 -phenoxyme thy 1-4 -hydroxy - 4 , 5- 

dihydro-lH-imidazol-l-yl] benzenesulf onamide ; 

[2 - (4 -chlorophenyl) - 4- (4-chlorophenoxy) mechy 1-4- 

hydroxy-4 , 5-dihydro-lH-imidazol-l- 

yl] benzenesulf onamide; 

[2 - (4 -chlorophenyl) -4 - (4-f luorophenoxy ) methyl -4- 
hydroxy-4 , 5 -dihydro-lH- imidazol- 1- 
yl] benzenesulf onamide ; 

[2- (4 -chlorophenyl) -4-phenylthiomethyl-4-hydroxy-4 , 5- 
dihydro-lH-imidazol-l-yl] benzenesulf onamide; 
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4 - ( 2 - ( 4 -chloropheny I ) - 4 - (N-pheny I -N -me thy iamino ) mechy 1 - 
4 -hydroxy -4 , 5 -dihydro -IH-imidazol-l- 
yl ] benzenesuif onamide ; 
4 - [2 - ( 4 -chloropheny 1 ) - 4- (2-quinoiyl)methcxymethyl-4- 
5 hydroxy -4 , 5 -dihydro- IK-imidazol-l- 

yl] benzenesuif onamide; 
4 - [2 - (4 -chloropheny 1) - 4 -me thoxyme thy 1-4 -hydroxy - 4 , 5- 

dihydro - IK - imidazol- i-yl] benzenesuif onamide ; 
4 - [2- (4 -chloropheny 1) - 4- (4-methoxybenzyloxy ) mechy 1-4- 
10 hydroxy -4 , 5-dihydro-lK-imidazol-l- 

yl] benzenesuif onamide; 
4 - [2 - (4 -chloropheny 1) - 4 -hydr oxyme thy 1 - 4 -hydroxy - 4 , 5- 

dihydro-lK-imidazol-l-yl] benzenesuif onamide; 
4 - [2- (4 -chloropheny 1) -4-f omty 1-4 -hydroxy- 4 , 5 -dihydro- 1H- 
15 imidazol- i-yi ] benzenesuif onamide ; 

4- [2- (4 -chloropheny 1) -4-cyano-4-hydroxy-4 , 5 -dihydro- 1K- 

imidazol-l-yl] benzenesuif onamide ; 
4 - [2 - ( 4 -chloropheny 1 ) -4-benzyl-4-hydroxy-4 , 5-dihydro-lH- 
imidazol- 1 -y 1 ] benz enesulf onamide ; 
20 4- [2- (4 -chloropheny 1) - 4 -pheny 1 e thy 1 - 4 - hydroxy - 4 , 5- 
dihydro- IK -imidazol-l-yl] benzenesuif onamide ; 
4- [2 - (4 -chloropheny 1) - 4 -hexy 1 - 4 -hydroxy- 4 , 5-dihydro-lH- 

imi da z o 1 - 1 -y 1 ] b en 2 ene sul f onamide ; 
4- [2- (4 -chloropheny 1) - 4 -hexy Icarbony 1 - 4 -hydroxy - 4 , 5- 

2 5 dihydro - 1H - imida zo 1 - 1 -y 1 ] benz enesul f onamide ; 

4- [2- (4 -chloropheny 1) - 4 -pheny Icarbony 1 - 4 - hydroxy - 4 , 5- 
dihydro-lH- imidazol-l-yl] benzenesuif onamide; 

4 - (2 - ( 4 -chloropheny 1) -4 -ben zy Icarbony 1-4 -hydroxy -4 , 
dihydro - IK- imida zo 1 - 1 -y 1 ] benz enesul f onamide ; 
30 4- [2- (4 -chloropheny 1) -4- ( 1-hydroxy-l -phenyl -methyl ) -4- 
hydroxy-4 , 5 -dihydro- 1H- imidazol-l- 
yl] benzenesuif onamide; 

4- [2- (4 -chloropheny 1) -4- (1-hexanol) -4 -hydroxy -4 , 5- 
dihydro-lH- imidazol -1-yl ] benzenesul f onamide ; 

3 5 4 - [2- (4 -chloropheny 1) - 4 -hydroxy- 4 , 5 -dihydro- IK- imidazol- 

l-yl] benzenesuif onamide; 
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4 - [2- ( 4 -chloropheny 1 ) - 4 -occy 1 - 4 -hydroxy- 4 , 5-dihydro-lH- 

imidazol - 1 -y 1 ] benzene sul f onamide ; 
4 - [ 2 - ( 4 - chloropheny 1 ) -4 -mechoxy -4 -hydroxy -4 , 5 -dihydro- 
1K- imidazol-l-y 1 ] benzenesulf onamide ; 
5 4- [2- ( 4 -chloropheny 1 ) -4-butoxy-4-hydroxy-4 , 5-dihydro-lK- 
imidazol-l-yl] benzenesulf onamide; 
4- [2- ( 4 -chloropheny 1) - 4 -methy Ichio- 4 -hydroxy - 4 , 5- 

dihydro-lH-imidazol-l-yl] benzenesulf onamide ; 
4- [2- (4 -chloropheny 1) -4- (3-thienyl) -4 -hydroxy -4 , 5- 
10 dihydro-lH- imidazol-l-y 1] benzenesulf onamide ; 

4- [2- (4 -chloropheny 1) -4- (2-furyl) -4 -hydroxy- 4 , 5-dihydro- 

1H- imidazol-l-y 1] benzenesulf onamide ; 
4- [2 - (4 -chloropheny 1) - 4- (4-pyridyl) -4 -hydroxy- 4 , 5- 
dihydro - IK- imidazol - 1 -y 1 ] benzenesulf onamide ; 
15 4- [2- (4 -chloropheny 1) -4-chloro-4 -hydroxy- 4 , 5-dihydro-lK- 
imi dazol-l-yl]b enz ene sul f onamide ; 
4- [2 - ( 4 -chloropheny 1 ) -4-fluoro- 4 -hydroxy-4 , 5 -di hydro - 1H- 

imi da z o 1 - 1 -y 1 1 b enz ene sul f onamide ; 
[2- (4 -chloropheny 1) -1- [4- ( amino sul fonyl) phenyl) -4- 
20 hydroxy-4, 5-dihydro-lH-imidazol-4-yl] carboxylic acid; 

methyl [2- ( 4-chlorophenyl) -1- [4- (amino sul fonyl) phenyl) -4- 

hydroxy-4 , 5-dihydro-lH-imidazol-4-yl] carboxylase ; 
[2 - (4-chlorophenyl) -1- [4 - (amino sul fonyl) phenyl) -4- 
hydroxy-4, 5-dihydro-lH-imidazol-4-yl] carboxamide; 
25 mechyl [2 - (4-chlorophenyl) -1- [4 - (amino sul fonyl) phenyl) -4- 
hydroxy-4 , 5 -dihydro-lH- imidazol- 4 -yl] carboxamide; 
2- [4- (methylsulf onyl) phenyl] -1- (4-methylphenyl) -4- 

trif luorome thy 1-4 - hydroxy-4 , 5 - di hydro - 1H- imida~zo 1 e ; 
2- [4- (methylsulf onyl) phenyl] -1- (3 -chloropheny 1) -4- 
3 0 trif luorome thy 1-4 -hydroxy-4 , 5 -dihydro-lK- imidazole ; 

1- [4- (methylsulf onyl) phenyl] -2- (4-methyl-3- 

chlorophenyl) -4-trif luoromethyl-4 -hydroxy-4 , 5-dihydro- 
1H- imidazole ; 
5 - [1- [4 - (methylsulf onyl) phenyl] -4 -hydroxy- 4- 
3 5 trif luoromethyl-4 , 5-dihydro-lH-imidazol-2-yl] -1,3- 

benzodioxole ; 
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1- { 4- (mechyisulf cnyl ) phenyl ] -2- ( 4 -mechoxypheny 1 ) -4- 

- r i f luorcmechy 1 - 4 -hydroxy- 4 , 5 -dihydro- 1H- imidazole ; 
1- (4- (mechyisulf onyl ) phenyl ] -2- { 3 -f iuoropheny 1 ) -4- 

tr if iuoromechy! - 4 -hydroxy -4 , 5 -dihydro-lH- imidazole ; 
5 1- [ 4 - (mechyisulf onyl ) phenyl ] -2- ( 4 - f Iuoropheny 1 ) -4 - 

crif iuoromechy 1- 4 -hydroxy -4 , 5 -dihydro -1H- imidazole ; 
1- [4- (mechyisulf onyl) phenyl] -2- (4-mechoxy-3- 

f Iuoropheny!) -4 - crif luoromechyl-4 -hydroxy -4 , 5-dihydro- 

lH-imidazole; 

10 1- [4- (mechyisulf onyl) phenyl] -2-phenyl-4-crif Iuoromechy 1- 
4 -hydroxy -4 , 5 -dihydro -IK- imidazole; 
1- [4- (mechyisulf onyl) phenyl] -2- ( 4-mechoxy-3 - 

chlorophenyl) -4 -crif Iuoromechy! -4 -hydroxy -4 , 5-dihydro- 
lH-imidazole; 
15 1- [ 4- (mechyisulf onyl) phenyl] -2- [4- 

( crif Iuoromechy! ) phenyl] -4-crif Iuoromechy 1-4 - hydroxy - 
4 , 5 -dihydro- 1H- imidazole ; 
1- [ 4- (mechyisulf onyl) phenyl] -2- (4-bromophenyl) -4- 

crif Iuoromechy 1-4 -hydroxy -4 , 5-dihydro-lK- imidazole; 
20 1- [4 - (mechyisulf onyl) phenyl] -2- (4-echylphenyl) -4- 

crif luoromechyl-4 -hydroxy-4 , 5 -dihydro - IK- imidazole ; 
1- [4 - (mechyisulf onyl) phenyl] -2- (4-bucylphenyl) -4- 

cr i f Iuoromechy 1 - 4 -hydroxy-4 , 5 -dihydro- 1H- imidazole ; 
1- [4 - (mechyisulf onyl) phenyl] -2- [4- 
25 ( di f luo r ome chy 1 ) pheny l]-4-crif luorome chy 1-4 -hydroxy - 

4, 5 -dihydro-lK- imidazole; 
1- [4- (mechyisulf onyl) phenyl] -2- (4-bucoxyphenyl) -4- 

cr i f Iuoromechy 1 - 4 -hydroxy-4 , 5 -dihydro- 1H- imidazole ; 
1- [4 - (mechyisulf onyl) phenyl] -2- [4- ( me chy Ichio) phenyl] -4- 
3 0 cr i f luorome chy 1 - 4 -hydroxy - 4 , 5 -dihydro - 1H- imidazole ; 

1- [ 4- (mechyisulf onyl) phenyl] -2- (4-mechoxy-3 , 5-dichloro- 
phenyl) - 4 -Crif Iuoromechy 1-4-hydroxy- 4 , 5 -dihydro -1H- 
imidazole ; 

1- [4- (mechyisulf onyl) phenyl] -2- (4-mechyl-3 , 5- 
3 5 dif Iuoropheny 1) - 4 -crif luoromechyl-4 -hydroxy- 4 , 5- 



dihydro-lH- imidazole; 
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1- ( 4 - (mechylsulf ony I) phenyl] -2- ( 2 . 4 -dichloropheny 1) -4- 
c r i f luoromechy 1 - 4 - hydroxy - 4 , 5 -dihydro-lH- imidazole ; 

1- [4- (mechylsulf ony 1) phenyl 1 -2- ( 3 , 4 -dichloropheny 1 ) -4- 
crif luoromechy 1-4 -hydroxy -4 , 5 -dihydro-lH- imidazole ; 

5 1- [4- (mechylsulfonyl)phenyl] -2-[4- 

(crif luoromechy 1) phenyl] -4-trif luoromethoxy- 4 -hydroxy - 
4 , 5 -dihydro-lK- imidazole; 

2- (3 , 5 -dimethyl -4 -methoxy-phenyl) -1- [4- 

(methylsulfonyl) phenyl] -4-trif luoromethyl -4 -hydroxy - 
10 4 , 5 -dihydro-lH- imidazole; 

2- (3 , 4-dimechylphenyl) -1- [4 - (methylsulf onyl) phenyl] -4- 
trif luoromethyl- 4 -hydroxy- 4, 5 -dihydro-lH- imidazole; 
2 - ( 4 -aminophenyl ) -1- 1 4 - (mechylsulf onyl ) phenyl ] - 4 - 

cr i f luoromechy 1 - 4 -hydroxy- 4 , 5 -dihydro-lH- imidazole ; 
15 4- [2- (4-mechylphenyl) - 4 -cri f luoromechy 1-4 -hydroxy- 4 , 5- 
dihydro - IK - imi da z o 1 - 1 -y 1 1 benz enesul f onami de ; 
4- [2- ( 3 -chloropheny 1 ) -4-trif luor ome thy 1-4 -hydroxy - 4 , 5- 
dihy dro - IK - imida zo 1 - 1 - y 1 ] benz enesul f onami de ; 

4- [2 - (4 -me thy 1-3 -chloropheny 1) -4-trif luoromethyl -4- 
20 hydroxy -4 , 5-dihydro-lK-imidazoi-l- 

yl] benzenesulf onamide; 

5- [1- [4- (aminosulfonyl) phenyl] -4-hydroxy-4- 

trif luoromechy 1-4, 5-dihydro-lK-imidazol-2-yl] -1,3- 
benzodioxole; 

25 4- [2- (4-meChoxyphenyl) -4-trif luoromethy 1-4 -hydroxy- 4 , 5- 

dihy dr o - 1H- imidazo 1 - 1 -y 1 ] benz enesul f onamide ; 
4- [2- (3-f luorophenyl) - 4 -cri f luoromethy 1-4 -hydroxy- 4 , 5- 

dihydro-lH-imidazol-l-yl] benzenesulf onamide; 
4 - [2- C 4 -f luorophenyl) -4-trif luoromethy 1-4 -hydroxy-4 , 5- 
30 dihydro-lK-imidazol-l-yl ; benzenesulf onamide ; 

i- [2- (4-methoxy-3- f luorophenyl) -4-trif luoromethyl- 4- 

hydroxy-4 , 5-dihydro-lK-imidazol-l- 

yl] benzenesulf onamide ; 
4- [ 2 -pheny 1-4 -tr if luoromethy 1-4 -hydroxy- 4 , 5-dihydro-lK- 

3 5 imidazo 1 - 1 -y 1 1 benz enesul f onamide ; 



WO 96/03388 



PCTYUS95/09506 



4 - [ 2 - ( 4 -mechoxy- 3 -chloropheny 1 - -4 - :r i f luoromechy 1-4 - 

hydroxy -4 , 5-dihydro-lK-imidazci-l- 

yl] benzenesulfonamide; 
4 - [ 2 - [ 4 - ( crif luoromechy 1 } phenyl j -4 - crif iuoromechvl-4 - 
5 hydroxy- 4 , 5-dihydro-lH-imidazol-l- 

yl] benzenesulfonamide; 
4 - [2- { 4-bromophenyl) -4 -crif lucrome chyl-4 -hydroxy-4 , 5- 

dihy dro - IK - imida zo 1 - 1 - y 1 ] benzenesulfonamide; 
4 - [2 - (2-chlorophenyl) - 4- crif luoromechy 1-4 -hydroxy- 4 , 5- 
10 dihydro- 1H- imida zol-l-y 1] benzenesulfonamide ; 

4 - [2- (4-echylphenyl) -4 -crif luoromechy l-4-hydroxy-4 , 5- 

dihydro- IK -imida zol-l-yl ] benzenesulfonamide; 
4 - [2- (4-bucylphenyl) -4 -Crif luoromechy 1-4 -hydroxy-4 , 5- 

dihydro-lH-imidazol-l-yl] benzenesulfonamide; 
15 4 - [2- [4 - (dif luoromechy 1) phenyl] - 4 -crif luoromechy 1-4- 

hydroxy-4 , 5-dihydro-lK-imidazol-l- 

yl] benzenesulfonamide; 
4 - [2- (4-butoxyphenyl) - 4-trif luorome chyl-4 -hydroxy-4, 5 - 

dihydro-lH-imidazol-l-yl] benzenesulfonamide; 
20 4- [2- [4- (mechyichio) phenyl] -4-crif luoromethyl-4 -hydroxy- 

4 , 5-dihydro-lK-imidazol-l-yi] benzenesulfonamide; 
4- [2- ( 4 -mechoxy- 3 , 5 -dichloro -phenyl ) -4-crif luoromechy 1- 

4 -hydroxy-4 , 5-dihydro-lK-imidazol-l- 

yl ] benzenesulfonamide ; 
25 4- [2- (4-mechyl-3 , 5-dif luorophenyl ) - 4-crif luoromechy 1-4- 

hydroxy-4 , 5 - dihydro - 1H - imida z o 1 - 1 - 

yl ] benzenesulfonamide ; 
4 - [2 - (2, 4-dichlorophenyl) -4-crif luoromechy 1 -4 -hydroxy - 

4,5- dihydro - IK - imida zo 1 - 1 -y 1 ] benz enesul f onamide ; 
30 4- [2- (3 , 4-dichlorophenyl) -4-crif luoromechyl- 4 -hydroxy - 

4 , 5-dihydro-lK-imidazol-l-yl ] benzenesulfonamide ; 
4 - [2 - [4 - ( crif luorome choxy) phenyl ] -4 -Crif luoromechy 1-4- 

hydroxy-4 , 5-dihydro-lK-imidazol-l- 

yl] benzenesulfonamide; 
35 4- [2- (3 , 5 - dime chy 1-4 -mechoxy -phenyl ) -4-crif luoromechy 1- 

4 -hydroxy-4 , 5-dihydro-lK-imidazol-l- 

yl] benzenesulfonamide; 
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4 - [ 2 - ( 3 , 4 -dime thy Ipheny 1 ) -4 -crif luoromechy 1-4 -hydroxy - 

4 , 5 -dihydro-lH- imidazol-l-y 1 ] benzenesul f onamide ; 
4- [2- ( 4-aminophenyi ) -4 -trif luoromethy 1-4 - hydroxy - 4 , 5- 

dihy dro- 1H- imidazo 1 - 1 -y 1 ] benzenesul f onamide ; 
5 1- { 4-chlorophenyl) -4 -crif luoromethy 1-2- [ 4 - 

(mechylsul^onyl ) phenyl ] -4 -hydroxy -4 , 5-dihydro-lH- 

imidazole; 

1- (4-chlorophenyl) -4 -dif luoromechyl-2- [4- 

(mechylsulfonyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
10 imidazole ; 

1- (4-chlorophenyl) -4-methyl-2- [4- 

(mo.\hylsulfonyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
imidazole; 

1- (4-chlorophenyl) -4-ethyl-2- [4- (methylsulf onyl ) phenyl] - 
15 4 -hydroxy -4 , 5-dihydro-lK-imidazole ; 

1- (4-chlorophenyl) -4 -phenyl -2- [4- 

( methylsulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
imidazole; 

1- (4-chlorophenyl) -4- ( 4-f luorophenyl ) -2- [4- 
20 (methylsulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 

imidazole; 

4- (4-bromophenyl) -1- (4-chlorophenyl) -2- [4- 

(methylsulf onyl ) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 
imidazole; 

25 1- (4-chlorophenyl) -4- (3-chlorophenyl) -2- [4- 

(methylsulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 
imidazole; 

1- (4-chlorophenyl) -4- ( 3 -f luorophenyl) -2- [4- 

( methylsulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
30 imidazole; 

1- (4-chlorophenyl) -4 - ( 4-methoxyphenyl) -2- [4- 

(methylsulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
imidazole; 

1, 4 -bis (4-chlorophenyl) -2- [4- (methylsulf onyl) phenyl] -4- 
3 5 hydroxy-4 , 5-dihydro-lH- imidazole; 
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1- ( 4 -chlorophenyl ) -4- (2-naphthyl) -2- (4- 

(methylsulfonyi) phenyl] -4 -hydroxy -4 , 5-dihydro-lK- 
imidazoie ; 

1- (4 -chlorophenyl) -4- [ 4- ( cr if luoromechoxy ) phenyl ] -2- [4- 
5 (methylsulfonyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 

imidazole; 

1- (4 -chlorophenyl) -4 -phenoxymechyl-2- [4- 

(rnethylsul f ony 1) phenyl] -4 -hydroxy -4 , 5 -dihydro -1H - 
imidazole; 

10 1- (4 -chlorophenyl) -4- ( 4-chlorophenoxy ) methyl -2- [4- 

(me thy Isul f ony 1 ) phenyl ] - 4 -hydroxy- 4 , 5 -dihydro - 1H- 
imidazole; 

1- (4 -chlorophenyl) -4- (4-f luorophenoxy ) methyl-2- [4- 
(methylsulfonyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 
15 imidazole; 

1- (4 -chlorophenyl) -4-phenylthiomethyl-2- [ 4- 

(methylsulfonyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lE- 
imidazole; 

1- (4 -chlorophenyl) -4- (N-phenyl-N-methylamino) methyl-2 - 
20 [4- (methylsulfonyl) phenyl] -4 -hydroxy-4 , 5-dihydro-lH- 

imidazole ; 

1 - ( 4 -chlorophenyl ) -4 - { 2 -quinolyl ) me thoxymethy 1- 2 - [ 4 - 
( methylsulfonyl ) phenyl ] - 4 -hydroxy- 4 , 5 -dihydro - 1H- 
imidazole; 

25 1- (4 -chlorophenyl) -4 -me thoxymethy 1-2- [4- 

(methylsulf ony 1) phenyl] -4 -hydroxy-4 , 5-dihydro-lH- 
imidazole ; 

1- (4 -chlorophenyl) -4- (4 -me thoxybenzyloxy) methyl-2- [4~^ 
( me thy 1 sul f ony 1 ) pheny 1 ] - 4 -hydroxy -4,5- dihydro - 1H- 
3 0 imidazole; 

1- (4 -chlorophenyl) -4 -hydroxymethyl-2- [4- 

(methylsulfonyl) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 
imidazole ; 
1- (4 -chlorophenyl) -4-f orrrtyl-2- [4- 
3 5 ( methyl sul f ony 1 ) phenyl ] - 4 - hydroxy -4,5 - dihydro - 1K- 

imidazole ; 
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I- ( 4 -chlorocheny 1 } - 4 -cyano-2 - [ 4 - (mechy isulf ony 1 ) pheny 1 ! - 

4 -hydroxy- 4 , 5 -dihydro -1H- imidazole ; 
1- ( 4 -chlorocheny I ) -4 -benzyl -2- (4- 

( mechy Isui f ony 1 ) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
5 imidazole; 

1- (4-chlorophenyl) -4-phenylechyl-2- [ 4- 

(mechylsulf onyl ) phenyl] -4-hydroxy-4 , 5-dihydro-lH- 

imidazole ; 

1- (4-chlorophenyl) -4-hexyl-2- [4- (mechylsulf onyl ) pheny 1 ] - 
10 4 -hydroxy -4 , 5-dihydro-lH-imidazole ; 

1- (4-chlorophenyl) -4-hexylcarbonyl-2- [4- 

( me thy Isulf onyl) phenyl] -4-hydroxy-4 , 5 -dihydro- 1H- 
imidazoie ; 

1- (4-chlorophenyl) -4-phenylcarbonyl-2- [4- 
15 (mechy Isulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lK- 

imidazole; 

1- (4-chlorophenyl) -4 -benzyl carbony 1-2- [ 4- 

( mechy Isulf onyl) phenyl] -4 -hydroxy -4 , 5-dihydro-lH- 
imidazole ; 

20 1- (4-chlorophenyl) -4- ( l-hydroxy-2 -phenyl -methyl ) -2- [4- 
( mechylsulf onyl) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 
imidazole; 
1- (4-chlorophenyl) -4- (1-hexanol) -2- [4- 

( mechy Isul f ony 1 ) phenyl j -4 -hydroxy -4 , 5 -dihydro - 1H- 
25 imidazole; 

■ 1- (4-chlorophenyl) -2- [ (mechylsulf onyl) phenyl] -4 -hydroxy - 
4 , 5 -dihydro-lH- imidazole; 
1- (4-chlorophenyl) -4-octyl-2- [4 - (mechylsulf onyl ) pheny 1 ] - 
4 -hydroxy- 4 , 5 -dihydro-lK- imidazole ; 
30 1- (4-chlorophenyl) -4 -mechoxy-2- [4- 

( mechy Isul f ony 1 ) phenyl ] - 4 -hydroxy- 4 , 5 -dihydro -1H- 
imidazole ; 
1- (4-chlorophenyl) -4-butoxy-2- [4- 

( mechy Isulf onyl) phenyl] -4 -hydroxy- 4 , 5 -dihydro -1K- 
35 imidazole; 
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1- ( 4 -chloropheny 1 ) - 4 -me thy lchio-2 - [ 4 - 

(mechy Isul f ony I ) phenyl] - 4 - hydroxy -4 , 5-dihydro- 1H- 

imidazole; 
1- ( 4 -chloropheny 1 ) -4- (2-chienyl) -2- (4- 
5 ( mechy Isul f ony 1 ) phenyl ] -4 - hydroxy -4 , 5 -dihydro -1K- 

imidazole ; 
1- (4 -chloropheny!) -4- (2-furyl) -2- [4- 

( methy Isul f ony 1 ) phenyl] -4 -hydroxy- 4 , 5-dihydro-lH- 

imidazole ; 

10 1- (4 -chloropheny 1) -4- (4-pyridyl) -2- [4- 

(methylsulf onyl ) phenyl ] -4 -hydroxy -4 , 5-dihydro - 1H- 
imidazole ; 
1- (4 -chloropheny 1) -4-chloro-2- [4- 

(methylsulf onyl ) phenyl] -4 -hydroxy -4 , 5-dihycbro-lH- 
15 imidazole; 

1- (4 -chloropheny 1) -4-f iuoro-2- [4- 

(methylsulf onyl ) phenyl] -4 -hydroxy -4 , 5 - dihy <±r o - 1H- 
imidazole ; 

[1- ( 4-chlorophenyl) -2- [4 - (methylsulf onyl) phenyl ) -4- 
20 hydroxy- 4 , 5-dihydro-lK-imidazol-4-yl] carboxylic acid; 

methyl [1- (4-chlorophenyl) -2- [4- (methylsulf onyl) phenyl) - 

4 -hydroxy -4 , 5 -dihydro-lK-imidazol-4 -yl ] carboxy late ; 
[1- (4-chlorophenyl) -2- [4 - (methy Isulf onyl) phenyl ) -4- 
hydroxy-4, 5-dihydro-lH-imidazol-4-yl] carboxamide; 
25 methyl [1- (4-chlorophenyl) -2- [4- (methy Isulf onyl) phenyl) - 
4 -hydroxy- 4 , 5 -dihydro-lH-imidazol-4 -yl ] carboxamide; 
4- [1- (4-chlorophenyl) -4-trif luorome thy 1-4 -hydroxy- 4 , 5- 

dihydro - 1H - imida zo 1 -2-yl] benz enesul f onamide ; 
4 - [1- (4-chlorophenyl) -4-dif luorome thy 1-4 -hydroxy- 4 , 5- 
3 0 dihydro- 1H- imidazol-2 -y 1 ] benz enesul f onamide ; 

4- [1- (4-chlorophenyl) -4-methyl-4-hydroxy-4 , 5 -dihydro- 1K- 

imidazol - 2 -y 1 ] benz enesul f onamide ; 
4- [1- (4-chlorophenyl) - 4 - e thy 1-4 -hydroxy - 4 , 5-dihydro-lK- 
imidazol-2 -y 1 ] benzene sulfonamide; 
35 4- [1- (4-chlorophenyl) - 4 -phenyl-4-hydroxy- 4 , 5 -dihydro -1H- 
imidazol -2 -yl ] benz enesul f onamide ; 
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4 - ( I - ( 4-chloropheny 1 ) -4- ( 4 - £ lucropheny 1 ) -4 -hyciroxy-4 , 5- 

dihydro-iK-imidazol-2 -y I ] benzenesui f onamide ; 
4 - [ 1 - ( 4 -chloropheny 1 ) - 4 - ( 4 -bromopheny I ) -4 -hydroxy - 4 , 5 - 
dihydro -1H- imidazol -2 -y 1] benzenesulf onamide ; 
5 4- [ 1- ( 4 -chloropheny 1 ) - 4- { 4 -chloropheny 1 ) -4 -hydroxy -4 , 5 - 
dihydro-lH-imidazol-2-yl] benzenesulf onamide ; 
4- [1- (4 -chloropheny 1) -4- (2-naphchyl) - 4 -hydroxy- 4 , 5- 

dihydro- 1H- imidazol -2 -yl] benzenesulf onamide; 
4- [1- (4-chlorophenyl) -4- [4- ( crif luorome thoxy ) phenyl] -4- 
10 hydroxy -4 , 5-dihydro-lH-imidazol-2- 

yl] benzenesulf onamide; 
4- [1- (4-chlorophenyl) -4- (3 -chloropheny 1) -4 -hydroxy -4 , 5- 

dihydro-lH-imidazol-2-yl] benzenesulf onamide; 
4- [1- (4-chlorophenyl) -4- (3-f luorophenyl) -4 -hydroxy -4 , 5- 
15 dihydro- lH-imidazol-2 -y 1 ] benzenesul f onamide ; 

4- [1- (4-chlorophenyl) -4- (4-methoxyphenyl) -4 -hydroxy- 4 ,5-. 

dihydro-lH-imidazol-2-yl] benzenesulf onamide ; 
4- [1- (4-chlorophenyl) -4-phenoxymethyl-4-hydroxy-4 , 5- 
dihydro-lH-imidazol-2-yl] benzenesulf onamide; 
20 4- [1- (4-chlorophenyl) -4- (4-chlorophenoxy ) methyl-4- 
hydroxy-4 , 5 -dihydro-lH- imidazol -2- 
yl] benzenesulf onamide ; 
4- [1- (4-chlorophenyl) -4- (4-f luorophenoxy ) methyl -4 - 
hydroxy-4 , S-dihydro-lH-imidazol-2- 
25 yl] benzenesulf onamide; 

4- [1- (4-chlorophenyl) -4-phenylthiomethy 1-4 -hydroxy- 4 , 5- 

dihydro- 1H - imidazol -2 -y 1 ] benz enesul f onamide ; 
4- [1- (4-chlorophenyl) -4- (N-phenyl-N-methylamino) me thy 1- 
4 -hydroxy -4 , 5 -dihydro -1H- imidazol -2- 
30 yl] benzenesulf onamide ; 

4 - [1- (4-chlorophenyl) - 4- (2-quinolyl ) methoxymet:hyl-4- 
hydroxy-4 , 5 -dihydro-lH- imidazol -2- 
yl] benzenesulf onamide ; 
4 - [1- (4-chlorophenyl) - 4 -me thoxyme thy 1-4 -hydroxy - 4 , 5- 
35 dihydro -lK-imidazol-2-yl] benzenesulf onamide; 
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DO 



4-f 1- 



k 4 -;h lorophenyl ) -4 - ( 4 -mechcxybenzy ioxv ) mechvi-4 - 



hydroxy -4 , 5 -dihydro- 1H- imidazol -2 - 

yl ] benzenesul £ onamide ; 
4- [1- (4-chlorophenyi) - 4 - hy dr oxyme chy 1 - 4 - hydroxy - 4 , 5- 
5 dihydro - 1H- imidazol- 2 -y 1 ] benzenesulf onamide ; 

4- (1- (4-chlorophenyl) -4-f ormy 1-4 -hydroxy- 4 , 5-dihydro-lH- 

imidazol - 2 -y 1 ] benzenesulf onamide ; 
4- (1- ( 4 - ch lor opheny 1 ) - 4 - cyano - 4 -hydroxy - 4 , 5-dihydro-lH- 

imidazol - 2 -y i ] benzenesul f onamide ; 
10 4- [1- ( 4 -ch lorophenyl ) - 4 -benzyl- 4 -hydroxy- 4 , 5 -dihydro-lH- 

imidazo 1 - 2 -y 1 ] benz enesul f onamide ; 
4- [1- (4-chlorophenyl) -4 -phenyiechyl- 4 -hydroxy-4, 5- 

dihydro - 1H - imidazol -2 -y 1 ] benzenesul f onamide ; 
4- [1- (4-chlorophenyl) -4-hexy 1-4 -hydroxy- 4 , 5 -dihydro- 1K- 
15 imidazol-2-yl] benzenesulf onamide; 

4- [1- (4-chlorophenyl) -4-hexylcarbonyl-4-hydroxy-4 , 5- 

dihydro-lH-imidazol-2-yi] benzenesulf onamide; 
4- [1- (4-chlorophenyl) - 4 -pheny 1 c arbo ny i - 4 - hydroxy -4,5- 

dihydro-lH-imidazol-2-yl] benzenesulf onamide; 
20 4- [1- (4-chlorophenyl) -4-benzylcarbonyl-4-hydroxy-4 , 5- 

dihy dr o - IK - imida zo 1 -2-yl] benz enesul f onamide ; 
4- [1- (4-chlorophenyl) -4- (l-hydroxy-2-phenyl-methyl) -4- 

hydroxy-4 , 5 -dihydro-lH- imidazol -2 - 

yl] benzenesulf onamide ; 
25 4 - [1- (4-chlorophenyl) - 4- (1-hexanol) -4 -hydroxy-4 , 5- 

dihydro-lH-imidazol-2-yl] benzenesulf onamide; 

4- [1- (4-chlorophenyl) -4-hydroxy-4, 5-dihydro-lH- dUpidazol- 

2-yl] benzenesulf onamide; 
4- [1- (4-chlorophenyl) -4-ocny 1-4 -hydroxy-4 , 5-dihydro-lH- 
30 imidazol-2-yl] benzenesulf onamide ; 

4- [1- (4-chlorophenyl) -4-mechoxy-4 -hydroxy -4 , 5 - dihydro - 

1H- imidazol -2 -y 1 ] benz enesul f onamide; 

4- [1- (4-chlorophenyl) -4-butoxy-4-hydroxy-4, 5-dihydro-lH- 
imidazol-2 -yl ] benzenesulf onamide ; 
35 4- [1- (4-chlorophenyl) -4-mechylchio-4-hydroxy-4 , 5- 
cihydro-lH-imidazol-2-yl] benzenesulf onamide; 
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4- [ I- ( 4 -chloropheny 1 ) -4- ( 2-thienyl) -4 -hydroxy -4 . 5- 

dihydro-lH-imidazol-2 - y I ] benzenesul f onamide ; 
4 - [ 1 - ( 4 -chloropheny 1 ) - 4 - ( 2 - f ury 1 ) -4 -hydroxy -4 , 5 - dihydro - 
lH-irnidazol-2-yi ] benzenesul f onamide ; 
5 4- [1- (4 -chloropheny 1) -4- ( 3 -pyridy 1 ) -4 -hydroxy -4 , 5- 
dihydro-lH-imidazol-2-yl] benzenesulf onamide; 
4- [1- ( 4-chlorophenyl ) -4-chloro-4-hydroxy-4 , 5-dihydro-lH- 

imidazol- 2 -yl ] benzenesulf onamide ; 
4 - [1- (4 -chloropheny!) -4 - fiuoro-4 -hydroxy-4 , 5 -dihydro - 1K- 
10 imidazol-2-yl] benzenesulf onamide; 

[1- ( 4 -chloropheny 1) -2- [4 - (aminosulf onyl) phenyl) -4- 

hydroxy-4, 5-dihydro-lK-imidazol-4-y 1] carboxylic acid; 
methyl [1- ( 4 -chloropheny 1) -2 - [4 - (aminosulf onyl) phenyl) -4- 
hydroxy-4 , 5-dihydro-lH-imidazol-4-yl] carboxylase; 
15 [1- ( 4 -chloropheny 1) -2- [4- (aminosulf onyl) phenyl) -4- 

hydroxy-4 , 5-dihydro-lH-imidazol-4-yl] carboxamide ; - 
methyl [1- (4 -chloropheny 1) -2- [4- (aminosulf onyl ) phenyl) -4- 

hydroxy-4 , 5-dihydro-lH-imidazoi-4-yl] carboxamide; 
2 - [4 - (methylsulf onyl) phenyl] -1- (4-methylphenyl) -4- 
20 crif luoromethyl-4 -hydroxy-4, 5 -dihydro-lH- imidazole ; 

2 - [4 - (methylsulfonyl) phenyl] -1- (3 -chloropheny 1) - 4- 

cr i f luorome thy 1 - 4 -hydroxy- 4 , 5 -dihydro- 1H- imidazole ; 
2- [4- (methylsulf onyl) phenyl] -1- ( 4 -me thy 1-3- 

chloropheny 1) -4- trif luoromethyl-4-hydroxy-4 , 5 -dihydro - 
25 lH-imidazole; 

5- [2 - [4- (methylsulf onyl) phenyl] -4-hydroxy-4- 

trif luoromethyl-4 , 5-dihydro-lK-imidazol-l-yl] -1^3- 
benzodioxole ; 
2- [4 - (methylsulf onyl) phenyl] -1- ( 4-methoxyphenyl ) -4- 
30 trif luoromethyl-4 -hydroxy-4 , 5 -dihydro- 1H- imidazole; 

2 - [4 - (methylsulf onyl) phenyl] -1- (3-f luorophenyl) -4- 

trif luoromethyl-4 -hydroxy- 4 , 5-dihydro-lH-imidazole; 
2 - [4 - (methylsulf onyl) phenyl] -1- ( 4 - f iuoropheny 1 ) - 4- 

trif luoromethyl-4 -hydroxy-4 , 5-dihydro-lH-imidazole; 
3 5 2- [4 - (methylsulf onyl) phenyl] -1- ( 4-methoxy-3 - 

f luorophenyl) -4-trif luoromethyl-4 -hydroxy -4, 5-dihydro- 
1H- imidazole; 
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[ 4 - (mechy Isul f onyl ) phenyl ] -1 -phenyl -4 -cri 



f luoromethy 1- 



2- 

5 

2- 
2- 

10 

2- 
2- 

15 2- 
2- 

20 2- 
2- 
2- 

25 

2- 

30 2- 
2- 
2- 

35 



4 -hydroxy - 4 , 5 -di hydro - 1H- imidazole ; 
[ 4 - (mechy Isu If onyl ) phenyl ] - 1 - ( 4 -mechoxy-3 - 
chlorophenyl ) -4 - crif iuoromethyl-4-hydroxy-4 , 5-dihydro- 
lH-imidazole; 

[ 4 - { mechy Isul f onyl ) phenyl ] -1- [4- 

( crif luoromethy 1 ) phenyl] -4 -crif luoromethy 1-4 -hydroxy - 
4 , 5 -dihydro-lH- imidazole ; 

[4 - (methyisulf onyl) phenyl] -1- (4-bromophenyl) -4- 
tri f luoromethy 1-4 -hydroxy- 4 , 5-dihydro-lH-imidazole; 
[4 - (methyisulf onyl) phenyl] -1- ( 1-chlorophenyl ) -4- 
trif luoromethy 1-4 -hydroxy -4 , 5 -dihydro -IK- imidazole ; 
[4- (methyisulf onyl) phenyl] -1- ( 4-ethylphenyl ) -4- 
tri f luoromethy 1 - 4 - hydroxy -4,5 -dihydro - 1H- imidazole ; 
[4 - (methyisulf onyl ) phenyl ] -1- ( 4 -butylpheny 1 ) -4- 
tr i f luoromethy 1 - 4 -hydroxy- 4 , 5 -dihydro- IK- imidazole ; 
[4- (methyisulf onyl) phenyl] -1- [4- 

( di f luoromethy 1 ) phenyl ] - 4 - tr if luoromethy 1 - 4 - hydroxy - 
4 , 5-dihydro-lH-imidazole; 

[4 - (methyisulf onyl) phenyl] -1- (4-butoxyphenyl) -4- 

t r i f luoromethy 1 - 4 -hydroxy- 4 , 5 -dihydro- 1H- imidazole ; 
[4 - (methyisulf onyl) phenyl] -1- [4- (methylthio) phenyl] -4- 

tr i f luoromethy 1 - 4 -hydroxy- 4 , 5 -dihydro- IK- imidazole ; 
[4 - (methyisulf onyl) phenyl] -1- (4-methoxy-3 , 5-dichloro- 

phenyl) -4- trif luorbmethyl-4-hydroxy-4 , 5 -dihydro - 1H- 

imidazole; 

[4 - (methyisulf onyl) phenyl] -1- (4 -me thy 1-3 , 5- 

di f luoroph eny 1 ) -4-trif luoromethy 1-4 -hydroxy -4,5- 

dihydro-lH- imidazole ; 

[4- (methyisulf onyl) phenyl] -1- (2, 4-dichlorophenyl ) -4- 
trif luoromethyl-4-hydroxy-4 , 5 -dihydro-lH- imidazole ; 
[4- (methyisulf onyl) phenyl] -1- (3, 4-dichlorophenyl) -4- 
trif luoromethy 1-4 -hydroxy- 4 , 5 -dihydro- 1H- imidazole ; 
[4- (methyisulf onyl) phenyl] -l-[4- 

(trif luor ome thy 1 ) pheny 1] -4-trif luor ome thoxy - 4 -hydroxy ~ 
4 , 5 -dihydro- 1H- imidazole ; 
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; - ; 4 - ~e" r.yisui f onyl } phenyl ] - 1- ( 3 , 5 -dime thy 1 -4 -methoxy- 
cr.^r.yl • -4 - cr i fluoromechy 1 - 4 -hydroxy -4 , 5-dihydro-lK- 
irr.idarole ; 

2- r 4 - ^echyisuif onyl) phenyl] -1- £3 , 4 -dimechylphenyl ) -4- 
5 crif luoromechy 1- 4 -hydroxy- 4 , 5 -dihydro-lH- imidazole ; 

2- ( 4 - tmechylsulf onyl) phenyl] -1- ( 4-aminophenyl) -4- 

cr i f luoromechy 1 - 4 -hydroxy- 4 , 5 -dihydro-lH- imidazole ; 
4- [1- (4-mechylphenyl) -4 -crif luoromechyl-4 -hydroxy- 4 , 5- 
dihydro-lH- imidazol -2 -yl] benzenesulf onamide; 
10 4- [ 1- (3-chlorophenyl) - 4 -crif luoromechy 1-4 -hydroxy -4 , 5- 
dihydro- 1H- imidazol -2 -y 1 ] benzenesul f onamide ; 
4- [1- C 4 -mechyl -3-chlorophenyl) -4 -trif luoromechy 1-4- 
hydroxy-4 , 5 -dihydro-lH- imidazol -2- 
yl] benzenesulf onamide ; 
15 5- [2- [4- (aminosulf onyl) phenyl] -4-hydroxy-4 , 5-dihydro-4- 
crif luoromechy 1- IK- imidazol -1-yl ] -1 , 3-benzodioxole; 
4- [ 1- (3-f luorophenyl) -4-crif luorome thy 1-4 -hydroxy- 4 , 5- 

dihy dr o - 1H- imidazol - 2-yl] benz enesul f onamide ; 
4- [1- ( 4 -f luorophenyl) -4 -crif luoromethyl-4-hydroxy-4 , 5- 
20 dihydro-lK-imidazol-2-yl] benzenesulf onamide; 

4- [ 1- { 4 -mechoxy-3-f luorophenyl) -4 -crif luoromethyl-4- 
hydroxy-4 , 5-dihydro-lH-imidazol-2- 
yl] benzenesulf onamide ; 
4 - [ 1 -pheny 1-4-crif luoromechy 1 - 4 -hydroxy- 4 , 5 -dihydro- 1H- 
25 imidazol-2-yl] benzenesulf onamide ; 

4- [1- ( 4-mechoxy-3-chlorophenyl) -4-trif luoromechyl-4- 
hydroxy-4 , 5 -dihydro- IK- imidazol -2 - 
yl] benzenesulf onamide ; 
4- [1- [4- (crif luoromechy 1) phenyl] -4-cr if luoromechy 1-4- 
30 hydroxy-4 , 5-dihydro-lH-imidazol-2- 

yl] benzenesulf onamide; 
4- [1- ( 4 -bromopheny 1 ) -4 -crif luoromechy 1-4 -hydroxy -4 , 5- 

dihydro- IK -imidazol -2-yl] benzenesulf onamide ; 
4- [ 1_ ( i-chlorophenyl) -4 -crif luoromechy 1-4 -hydroxy-4 , 5- 
3 5 dihydro -IK- imidazol -2-yl] benzenesulf onamide; 

4 - [1- ( 4-echylphenyl) -4 - crif luoromechy 1-4-hydroxy -4 , 5- 
dihydro- IK -imidazol -2-yl] benzenesulf onamide; 
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4- [ I- ( 4 -butyl phenyl ) -4 - cr i f lucromechy i - 4 - hydroxy - 4 , 5- 

dihydro-lK-imidazol-2-yl ] benzenesul £ onamide ; 
4- [ 1- [ 4 - (dif luoromechyl ) phenyl j -4 -crif luoromechyl -4- 
hydroxy-4 , 5 -dihydro-lH-imidazol-2 - 
5 yl ] benzenesul f onamide; 

4- [1- (4-bucoxyphenyl) -4 -crif luoromechyl -4 -hydroxy- 4 , 5- 

dihydro-lK-imidazol-2-yi] benzenesulfonamide; 
4 - [1- (4 - (methylthio) phenyl] -4 -crif luoromechyl -4 - hydroxy - 
4 , 5-dihydro-lH-imidazoi-2-yl ] benzenesulfonamide; 
10 4 - [1- ( 4 -methoxy-3 , 5 -dichloro -phenyl ) -4-trif luorome thy 1- 
4 -hydroxy -4 , 5-dihydro-lH-iinidazol-2- 
yl] benzenesulfonamide; 
4- [1- (4 -me thy 1-3 , 5 -dif luorophenyl ) -4 -crif luoromechyl- 4- 
hydroxy -4 , 5-dihydro-lK-imidazoi-2- 
15 yl] benzenesulfonamide; 

4- [1- (2, 4-dichlorophenyi) -4-trif luo r erne thy 1-4 -hydroxy - 

4, 5-dihy<±ro-lH-imidazol-2-yi] benzenesulfonamide; 
4- [1- (3 , 4-dichlorophenyl) -4-crif luoromechyl -4 -hydroxy- 
4, 5-dihydro-lH-imidazol-2-yl] benzenesulfonamide; 
20 4- [i- [4- (crif luoromechoxy) phenyl] -4 - crif luoromeChyl-4 - 
hydroxy- 4 , 5-dihydro-lH-imidazol-2 - 
yl] benzenesulfonamide; 
4- [1- (3 , 5 - dimethyl - 4 -mechoxy-pheny 1 ) -4-trif luoromethyl- 
4 -hydroxy -4 , 5-dihydro-lK-imidazol-2- " 
25 yl] benzenesulfonamide ; 

4- [1- (3 , 4-dimethylphenyl) -4-trif luorome thy 1-4 -hydroxy - 
4, 5-dihydro-lK-imidazol-2-yl] benzenesulfonamide; and 
4 - [1- ( 4-aminophenyl ) - 4 - cr i f luorome chy i - 4 - hydroxy - 4~7 5 - 
dihydro-lK-imidazol-2-yl] benzenesulfonamide. 
30 Within Formula I there is a fourth subclass of 

compounds of high interest represented by Formula V: 



>4- ^l,' 



1 (V) 

R 13 
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wherein R 2 is a radical selected from hydrido, 
alkyl, haloalkyl, aralkyl, heterocycloalky 1 . 
heceroaralky 1 , acyl, cyano, alkoxy, alkylthio, 
alky 1 thioalky 1 , alkylsulf ony 1 , cycloalkyithio , 
5 cycloalky lchioalky 1 , cycloalkylsulf onyl , 

cycloalkylsulf ony lalkyl, haloalkylsulf onyl , 
arylsulfonyl, halo, hydroxyalkyl , alkoxyalkyl, 
alkylcarbony 1 , arylcarbony 1 , aralkylcarbonyl , 
hecerocyclocarbonyl , cyanoalkyl , aminoalkyl , 
10 alky laminoalkyl, N-ary laminoalkyl , N-alkyi-N- 

ary laminoalkyl , carboxyalky 1 , alkoxycarbony lalkyl , 
alkoxycarbony 1 , haloalky Icarbonyl , carboxy 1 , 
aminocarbony 1 , alky laminocarbonyl , 
alky laminocarbony lalkyl , heteroarylalkoxyalkyl , 
15 heceroaryloxyalkyl, heteroarylthioalkyl , aralkoxy , 
aralkyl thio , heteroaralkoxy , heteroaralkylthio , 
heteroary lalkyl thioalky 1, heteroazyloxy , 
heteroarylthio, arylthioaikyl , ary loxyalky 1 , arylthio , 
aryloxy, aralkyl thioalky 1 , aralkoxyalky 1 , aryi and 
20 heceroaryl; wherein R 4 is a radical selected from 

hydrido, alley 1 and halo; and wherein R 13 and R 14 are 
independently selected from aryl and heterocyclo, 
wherein R 13 and R 14 are optionally substituted at a 
substitutable position with one or more radicals 
25 independently selected from alkylsulf onyl, 

aminosuLfonyl, halo, alkylthio, alkyl, cyano, carboxy 1, 
alkoxycarbony 1 , haloalkyl, hydroxyl, alkoxy, ..^ 
hydroxyalkyl , alkoxyalkyl, haloalkoxy, amino, 
alkylamino, aryl amino and nitro; provided at least one 
30 of R 13 and R 14 is aryl substituted with alkylsulf onyl or 
^minosulf onyl; or a pharmaceutically-acceptable salt 
thereof . 

A preferred class of compounds consists of those 
compounds of Formula V wherein R 3 is a radical selected 
3 5 from hydrido, lower alkyl, lower haloalkyl, lower 

aralkyl , lower heterocycloalkyl , lower heteroaralkyl , 
acyl, cyano, lower alkoxy, lower alkylthio, lower 
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alky Isulf or.yi , pher.ylsuif ony 1 , lower haloalky Isul f ony 1 , 
halo, lower hydroxy alky! , lower alkoxyalky 1 , lower 
alky I car bony 1 , lower haloalky icarbonyl , pheny lcarbony 1 , 
lower aralky lcarbony 1 , lower cyanoalky 1 , lower 
5 aminoaikyl, lower alky 1 amino alley 1 , lower N- 

arylaminoalkyl , lower N-aiky 1-N-arylaminoalkyl , lower 
carboxyalky 1 , lower alkoxycarbony laikyi , lower 
alkoxycarbonyl , carboxyl , lower alkyichioalky 1 , 
aminocarbonyl, lower alkylaminocarbonyi, lower 

10 alky laminocarbonylaikyi , lower aralkoxy, lower 
aralky Ithio, lower heteroaralkoxy , lower 
he teroaralky Ithio , lower heceroary laikoxyaikyl , lower 
heteroarylalkylthioalkyl, lower heteroary loxyalkyl , 
lower heteroarylthioalkyl , lower heteroaryloxy , lower 

15 heteroary Ithio , lower arylthioaikyl , lower 

aryloxyalkyl , lower ary Ithio, lower aryloxy, lower 
aralky lthioalkyl , lower aralkoxy alky 1 , aryl selected 
from phenyl and naphthyl, 5 or 6 membered heteroaryl, 
wherein the aryl and heceroary! radicals are optionally 

20 substituted at a substitutable position with one or 
more radicals selected from halo, lower alky Ithio, 
lower alky isulf inyl, lower alkyl, cyano, lower 
haloalky 1, hydroxy 1 , lower alkoxy , lower hydroxyalkyl 
and lower haloalkoxy; wherein R 4 is a radical selected 

25 from hydrido , lower alkyl and halo; and wherein R 13 and 
R 14 are independently selected from phenyl and 
heceroary 1 , wherein R 13 and R 14 are optionally 
substituted at a substitutable position with one or 
more radicals independently selected from lower 

30 methyl sulf ony 1 , aminosulf onyl , lower alky Ithio , lower 
alkyl, lower haloalky 1, lower alkoxy, lower 
hydroxyalkyl, lower alkoxyalky 1, and lower haloalkoxy ; 
or a pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 

3 5 consists of those compounds of Formula V wherein R 3 is a 
racical selected from hydrido, methyl, ethyl, 
isopropyl, cere -butyl, isobutyl, pentyl, hexyl. 
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£ luoromechyl , di £ luoromechyl , crif luoromechyl , 
chloromechy 1 . dichloromechyl , tr ichloromechy 1 , 
pencaf luoroechy I , hepcaf luoropropy I , 
dif luorochloromechyl , dichlorof luoromechyl , 
5 dif luoroechy 1 , dif luoropropy 1 , dichioroethyl , 

dichloropropyl , benzyl, phenylechyl, phenylpropyl, 
f ury Imechy 1 , morpholinomechy 1 , pyrrolidinylmechyl , 
piperaziny Imechy 1 , piperidiny Imechy 1 , pyridy Imechy 1 , 
thieny Imechy 1, formyl, cyano , meChoxy, echoxy, propoxy, 
10 n-bucoxy, mechylchio, echylchio, isopropylchio, 
mechylsulf onyl , phenylsulf onyl, 

crif luoromechyl sulf onyl, fluoro, chloro, bromo, 
hydroxymechyl, hydroxy echyl , mechoxymechyl , 
echoxymechy 1 , mechylchiomethyl , isopropy 1 thiomechy 1 , 

15 cyciohexylchiomechyl, benzyloxy, benzyl thio , 
. mechylcarbonyl , echyl carbony 1 , phenylcarbonyl, 
crif luoromechylcarbonyl, dif luoromechylcarbonyl , 
f luoromechy lcarbonyl , benzyl car bony 1 , 
pyrrolidiny Icarbonyl , cyanomethyl , cyanobucyl , 

20 aminomechyi, me chyl aminomechyi, N-phenylaminomethyl, N- 
mechy 1 -N-phenylaminomechy 1 , acecy 1 , propanoyl , 
bucanoy 1 , mechoxycarbony Imechy 1 , echoxycarbonylechyl , 
mechoxycarbony 1 , echoxycarbonyl , isopropoxycarbony 1 , 
c ere -bucoxycarbony 1 , propoxy carbony 1 , bu coxy car bony 1 , 

25 isobucoxycarbonyl, pencoxy carbony 1 , carboxyl, 

carboxymechyl, carboxypropyl , amino carbonyl, 

mechylaminocarbonyl , N, N-diechylaminocarbonyl , 
mechoxy-N-mechy 1 amino carbony 1 , 

mechy laminocarbony Imechy 1 , pyridyloxy , pyridy 1 thio , 
30 phenyloxy, 4-chlorophenoxy , furylmechoxy , 

furylmechylchio , chienylmechoxy , quinolylmechoxy , 

pyr i dy lme choxy ,. 5 -pheny lpyr i dy 1 - 2 -me choxy , 

chienylmechylchio , pyridy Imechylchio , 

quinolylmechoxymechyl , fury lbucoxy ethyl , 
3 5 pyridyloxymechyl, pyridy lme choxymechyl , 

chienyloxyhexyl , chienylchiomechyl , pyridylchiohexyl , 

f ury loxymechy 1 , fury Imechy lchiomechyl , 
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cuinciy imechy Ichioechy I , pheny Ichiomechy 1 , 2 - 
chioropheny I chiomethy 1 , 2 , 6 -di chioropheny Ichiomechy! , 
4 -mechy loheny Ichiomechy 1 , 2 - is op ropy I pheny 1 chiomethy 1 , 
2 -mechy ipheny Ichiomechy 1 , phenyloxymechyi , 4- 
5 chioropheny ioxymechy 1 , 4 -mechy Ipheny loxymechyl , 

benzy loxymechy 1 , 4 -methoxybenzy Ioxymechy 1 , naphchy 1 , 
phenyl, thienyl, f ury i , pyridyl, wherein the thienyl, 
furyl, pyr idyl and phenyl radicals are opcionally 
substituted ac a subscicucable position with one or 
10 more radicals selected from fluoro, chloro, bromo, 

methylthio, methylsulf inyl, methyl, ethyl, isopropyl, 
cere -butyl, isobutyl, penty 1 , hexyl , cyano, 
f luoromechyi , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichioromethyl , 
15 pentaf luoroethyl , heptaf luoropropyl , 

dif luorochloromethyl , dichlorof luoromethyl , 
dif luoroethyl , dif luoropropyl , dichloroethyl , 
dichloropropyl , hydroxy 1, methoxy , methyl enedioxy, 
ethoxy, propoxy, n-butoxy, hydroxymethy 1 , hydroxy ethyl 
20 and trif luoromethoxy ; wherein R 4 is a radical selected 
from hydrido, methyl, ethyl, fluoro, chloro and bromo ; 
and wherein R 13 and R 14 is selected from phenyl, 
imidazolyl, thienyl, thiazolyl, pyrrolyl, oxazolyl, 
isoxazolyl, triazolyl, pyrazinyl, pyrimidinyl, 
25 quiolinyl, indolylbenz imidazolyl, pyrazolyl and 

pyr idyl, wherein R 13 and R 14 are optionally substituted 
at a substitutable position with one or more radicals 
independently selected from methylsulf onyl , 
aminosul f ony 1 , f luoromethyl sul f ony 1 , 
3 0 dif luoromethyisulf onyl , fluoro, chloro, bromo, 

methylthio, methylsulf inyl , methyl, ethyl, isopropyl, 
cere -butyl , isobutyl, pentyl, hexyl, cyano, carboxyl, 
methoxycarbony 1 , ethoxycarbony 1 , isopropoxycarbony 1 , 
c ere - butoxy car bony 1 , propoxycarbonyl, butoxycarbonyl , 
3 5 isobutoxycarbony 1 , pentoxycarbonyl , f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl , 
dichloromethyl , trichioromethyl , pentaf luoroethyl , 
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hepcaf luoropropy 1 , di £ luorochioromechyl , 
dichlorof luoromethyl , di f luoroechy i , dif luoropropy I , 
dichloroechyl , dichloropropy 1 , hydroxy 1, mechoxy 
methy lenedioxy , ethoxy, propoxy, n-butoxy, 
5 hydroxymechy 1 , hydroxyechy 1 , mechoxymethy 1 , 

ethoxymethyl, trif luoromechoxy , amino, me thy 1 amino , 
N, N-diethy laminc , phenylamino and nitro; or a 
pharmaceutically-acceptable sale thereof . 

A class of compounds of even more particular 
10 interest consists of those compounds of Formula V 

wherein R 3 is a radical selected from hydrido, methyl, 
ethyl, isopropyl, cert-butyl, isobutyl, pentyl, hexyl, 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl, dichloromethyi , trichioromethyl , 
15 pentaf luoroethyl, heptaf luoropropy 1, 

dif luorochloromethyl , dichlorof luoromethyl , 
dif luoroethyl, dif luoropropy 1, dichloroethyl, and 
dichloropropy 1; wherein R 4 is hydrido; wherein R 13 is 
phenyl optionally substituted with methyl sulfonyl or 
20 amino sulfonyl; and wherein R 14 is selected from 

imidazolyl, thienyl, thiazolyl, pyrrolyl, oxazolyl, 
isoxazolyl, triazolyl, pyrimidinyl, quiolinyl, indolyl, 
benz imidazolyl/ pyrazolyl and pyridyl , wherein R 14 is 
optionally substituted at a substitutable position with 
25 one or more radicals independently selected from 
methylthio, methyl, ethyl, isopropyl, terc-butyl, 
isobutyl, pentyl, hexyl, f luoromethyl , dif luoromethyl , 
trif luoromethyl , chloromethyl , dichloromethyi , 
trichioromethyl , pentaf luoroethyl , heptaf luoropropy 1, 
3 0 di f luo r ochlorome thy 1 , di chloro f luor ome thy 1 , 

dif luoroethyl , dif luoropropy 1 , dichloroethyl , 
dichloropropy 1, mechoxy, methy lenedioxy , ethoxy, 
propoxy , n-butoxy , hydroxymethyl , hydroxy ethy 1 , 
methoxymethyl , ethoxymethyl , and trif luoromethoxy ; or a 
3 5 pharmaceutically-acceptable salt thereof. 
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5 5 

A family of specific compounds of particular 
interest within Formula V consiscs of compounds and 
pharmaceu t icaily -acceptable sales thereof as follows: 



5 1 -methyl- 3 - [ 1- [ 4 - (mechylsuif onyl ) phenyl ] - 4 - 

trif luoromethyl- IK- imidazol- 2 -yl ] -1H - indole ; 
4 - [2 - ( 1 -methyl indoi- 3 -yl ) - 4- ( trif luorome thy 1 ) -1K- 

imidazol-l-yl] benzenesulf onamide; 
4 - [2- (isoquinol-2-yl) - 4- (trif luorome thy 1) -1H- 
10 imidazol-l-yl] benzenesulf onamide ; 

4 - [2- (2-methyloxazol-4-yl) - 4- ( trif luorome thy 1 ) - 

IK-imidazol-l-yl] benzenesulf onamide; 
4 - [2- (2-methylthiazol~4-yl) -4- ( trif luoromethyl ) - 
1H- imidazol-l-yl ] benzenesulf onamide; 
15 4- [2- (oxazol-4-yl) -4- ( trif luoromethyl ) -1K- 
imidazol-l-yl] benzenesulf onamide ; 
4- [2- ( 1-methy Ipyrazol -3 -yi ) -4- ( trif luoromethyl ) - 

IK- imidazol-l-yl ] benzenesulf onamide ; 
4- [2- ( 5-methy iisoxazol-3 -yl ) -4- ( trif luoromethyl ) - 
20 IK- imi da z o 1 - 1 -y 1 ] benz enesul f onami de ; 

4- [2 - (4-methylpyridin-2-yl) - 4- (trif luoromethyl) - 

1 H - imi da zol-l-yl]benz enesul f onami de ; 
2- [1- [4- (methylsulf onyDphenyl] -4- ( trif luoromethyl) -1H- 
imidazol-2 -y 1 ] thiophene ; 
25 3-[l-[4 - {methylsulf onyl") phenyl] -4- ( trif luoromethyl ) -1H- 
imidazol-2-yl] thiophene; 
4- [2- ( 5 -methylpyridin-3 -yl ) -4- (trif luoromethyl) -1H- 

imidazol-l-yl] benzenesulf onamide; 
2-methyl-3- [1- [4- (methylsulf onyl ) phenyl] -4 - 
30 (trif luoromethyl) -lK-imidazol-2-yl] pyridine; 

4- [2- ( 2 -methylpyridin-3 -yl ) -4- ( trif luoromethyl) -1K- 

imi da z o 1 - 1 -y 1 ] benz ene su 1 f onami de ; 
4 - [2 - (pyridin-3-yl) -4- ( trif luoromethyl) - IK- imidazol-l- 
yl ] benzenesulf onamide ; 
3 5 3-f luoro-5- [1- [4 - (methylsulf onyl ) phenyl] -4- 

* ( trif luoromethyl ) -lK-imidazol-2-yl] pyridine; 
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3- chloro-5- [1- [4- (mechylsulfony 1 ) phenyl ] -4- 

( cri £ luoromechyl ) -IK- imidazo 1-2 -yl ] pyridine ; 

4- [2- (5-f luoropyridin-3-yl) -4- ( cri f Luoromechy 1) -1H- 
imidazol- 1-yl ] benzenesulf onamide ; 

5 4- [2- (5-chloropyridin-3-yl) -4- { crif luoromechy 1 ) -1H- 
imidazol-l-yl ] benzenesulf onamide ; 

5- mechyl-2- [1- [4- (mechylsulf onyl ) phenyl] -4- 

( cri f luoromechy 1 ) -IK- imidazol-2 -y 1 ] pyridine ; 

4 - methyl -2- [1- [4 - (mechylsulf onyl ) phenyl ] -4- 

10 (crif luoromechy 1) - IK- imidazol-2 -yl] pyridine ; 

2-methoxy-6- [1- [4- (mechylsulf onyl ) phenyl j -4- 
( cr if luoromechy 1) -IK- imidazol-2 -yl] pyridine ; 

5- methoxy-2- [1- [4- (mechylsulf onyl) phenyl] -4- 

( cr i f luoromechy 1 ) - 1H- imidazo 1 - 2 -y 1 ] pyridine ; 
15 4-mechoxy-2-[l- [4- (mechylsulf onyl) phenyl] -4- 

( cr if luoromechy 1) -lK-imidazol-2-yl]pyridine; 
2-chloro-6 - [1- [4 - (mechylsulf onyl) phenyl] - 4- 

( crif luoromechy 1 ) -lH-imidazol-2-yl] pyridine ; 
5-chloro-2- [1- [4- (mechylsulf onyl ) phenyl ] -4- 
20 (crif luoromechy 1) -lK-imidazol-2-yl] pyridine; 

4-chloro-2- [1- [4 - (mechylsulf onyl) phenyl] -4- 

( crif luoromechy 1 ) -lK-imidazol-2-yl] pyridine ; 
2-f luoro-6- [1- [4- (methylsulf onyl) phenyl] -4- 

( cr i f luorome thy 1 ) - IK - imida zol-2-yl] pyr i dine ; 
25 4-f luoro-2- [1- [4- (methylsulf onyl) phenyl] -4- 

( tri f luorome chyl) -1H- imidazol-2 -yl] pyridine; 
4-f luoro-2 - [1- [4 - (methylsulf onyl ) phenyl] -4- 

(crif luoromechyl) -lH-imidazol-2-yl] pyridine; 
4- [2- ( 5 -me thylpyr idin- 2 -y 1 ) -4- ( crif luoromechyl) -1K- 
3 0 imidazo 1 -1-yl] benz ene sul f onamide ; 

4- [2- (4-mechylpyridin-2-yl) -4- ( crif luoromechyl) -1H- 

imidazol-l-yl ] benzenesulf onamide ; 
4- [2- (6-mechoxypyridin-2-yl) -4- ( Crif luoromechyl ) -1H- 
imidazol-l-yl] benzenesulf onamide ; 
3 5 4 - [2- (5-mechoxypyx-idin-2-yl) -4- { crif luoromechyl ) -1K- 
imidazol-l-yl ] benzenesulf onamide ; 
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4 - ( 2 - ( 4 -me ~ hcxypyr lain - 2 -y 1 ) - 4- {crif iuoromechy 1 ) - IH- 

imidazo 1 - 1 -y 1 ] benzenesul f onamide ; 
4- [2- ( 6 -chloropyridin- 2 -yl ) - 4- (crif luoromechy I } -IH- 

imidazol - 1 -y 1 ] benzenesul fonamide ; 
5 4 - [2 - (5-chloropyridin-2-yl) - 4- ( crif luoromechy 1 ) -1H- 

imidazol - 1 -y 1 ] benzenesul f onamide ; 
4 - [2 - { 4 -chloropyridin- 2 -yi) - 4- ( cr if luoromechy 1 ) -1K- 

imidazol- 1 -y 1 ] benzenesul f onamide ; 
4 - [2 - ( 6- f luoropyridin-2-yl ) - 4- ( cr if luoromechy 1 ) -1H- 
10 imidazol - 1 -y 1 ] benzenesul f onamide ; 

4 - [2 - (5-f luoropyridin-2-yl) - 4- ( crif luoromechy 1 ) -IK- 

imidazol - 1 -y 1 ] benzenesul f onamide ; 

4- [2- (4-f luoropyridin-2-yl) -4- ( crif luoromechy 1 ) -1K- 
imidazol-l-yl] benzenesulf onamide; 

15 3-meChoxy-5- [1- [ 4- (mechylsulf onyi ) phenyl] -4- 

( cr if luoromechy 1) -lH-imidazol-2-yl] pyridine ; 
3- [4-meChyl-l- [4- (mechylsulf onyl) phenyl] -4- 

( crif luoromechy 1 ) -lH-imidazol-2 -yl ] pyridine ; 
3- [1- [4- (mechylsulf onyl) phenyl] -4- ( crif luoromechy 1) -1H- 
20 imidazol -2 -yl] pyridine 1-oxide; 

3- [4-[4- (f luorophenyl) -1- [4- (mechylsulf onyl) phenyl] -1K- 
imidazol - 2 -y 1 ] pyridine ; 

5- [1- [4- (mechylsulf onyl) phenyl] -4- ( crif luoromechy 1) -1H- 
imidazol-2-yl] -2- (mechylchio) pyridine ; 

25 3 - [4 - (dif luoromechy 1) -1- [4 - (mechylsulf onyl) phenyl] -1H- 
imidazo 1 - 2 -y 1 3 pyridine ; 
4 - [2 - ( 5 -me choxypyr idin- 3 -y 1 ) - 4- ( crif luoromechy 1 ) -IK- 
imi da z o 1 - 1 -y 1 ] ben z ene sul f onami de ; 

4- [4-mechyi-2- ( 3 -pyridinyl) -IK- imidazol -1- 
3 0 y 1 ] benzenesulf onamide ; 

4 - [2 - (3 -pyridinyl) -4- ( crif luoromechy 1 ) - IK -imidazol- 1- 

yl] benzenesulf onamide 1-oxide; 
4 - [4 - ( 4 -f luorophenyl) - 2- (3 -pyridinyl) -IK- imidazol- 1- 
y 1 ] benz enesul f onamide ; 
3 5 4- [2 - (3 -pyridinyl) -4- ( crif luoromechy 1) - 1H- imidazol -1- 
yl] benzenesulf onamide 1-oxide; 
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4 - [ 4 - t 4 - £ luoropheny i ) - 2 - ( 3 -pyridiny 1 ) - IK- imidazol - 1- 

y L i benzene sulfonamide ; 
4 - (2 - ( 5 - ( mechy Ichio ) pyridin- 3 -y I ] -4 - crif iuoromechy I ) -1H- 
imidazol-l-yl ] benzenesui f onamide ; 
5 4 - [ 4 - (dif Iuoromechy 1 ) -2- { 3 -pyridiny 1 ) -1H- imidazol- 1- 
yl] benzenesui f onamide; 
3. [1- [4- (mechylsulf onyl) phenyl] -4- ( crif luoromeChyl) -1H- 

imidazol - 2 -yl] pyridine ; 
2- [1- [4- (mechylsulf onyl) phenyl -4- { cr if Iuoromechy 1) -1H- 
10 imidazol - 2 -y 1 ] pyridine ; 

2 -mechy 1-4- [1- [4- (mechylsulf onyl ) phenyl -4- 

( cri f Iuoromechy 1 ) -1H- imidazo 1-2 -yl ] pyridine ; 
4- [1- [4- (mechylsulfonyl)phenyl-4- ( cri f Iuoromechy 1 ) -1H- 
irnidazol-2-yl] pyridine; 
15 2-mechyl-6- [1- [4- (mechylsulf onyl) pheny 1-4- 

( cr i f Iuoromechy 1 ) - IK- imidazo 1 - 2 -y 1 ] pyridine ; 
4- [2- (6-mechylpyridin-3-yl) -4- ( cri f Iuoromechy 1) -1H- 
imidazol-l-yl] benzenesulf onamide; 

1- meChyl-3- [1- C4- (mechylsulf onyl) phenyl] -4- 

20 (crif luoromeChyl) -lH-imidazol-2-yl] pyridinium iodide; 

2- mechyl-5- [1- [4 - (mechylsulf onyl) phenyl] -4- 

{ crif Iuoromechy 1) -lH-imidazol-2-yl] pyridine 1-oxide; 

3- mechyl-5-{l- [4- (mechylsulf onyl) phenyl] -4- 

( crif luoromeChyl) -lH-imidazol-2-yl] pyridine ; 
25 2-mechoxy-5- [1- [4- (mechylsulf onyl) phenyl] -4- 

( crif luoromeChyl) -lH-imidazol-2-yl] pyridine ; 
2 - [4 - (4-f luoropheny 1-1- [4 - (mechylsulf onyl ) phenyl] -4*- 

( crif luoromeChyl ) -lH-imidazoi-2 -yl] pyridine ; 
3-mechyl-5- [1- [4- (mechylsulf onyl ) phenyl] -4- 
30 (crif luoromeChyl) - 1H- imidazol -2 -yl] pyridine 1-oxide; 

3 - mechoxy-5- [1- [4- (mechylsulf onyl ) phenyl] -4- 

( crif Iuoromechy 1 ) -lH-imidazol-2 -yl ] pyridine ; 

4- [2- ( 3 -mechoxypyridin-5 -y 1 ) -4- (crif luoromeChyl) -1H- 
imidazol- 1-y 1 ] benzenesui f onamide ; 

35 2- [1- [4- (mechylsulf onyl) phenyl] -4- ( crif luoromeChyl) -1H- 
imidazol-2-yl]quinoline; 
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2 - [ i - ( 4- (mechylsulf ony 1 ) phenyl ] -4 - i cr i f luoromechy 1 ) -1H- 

imidazol -2 -yl ] pyrazine ; 
2-mechyl-4- (1- [4 - (mechylsulf ony 1 ) phenyl ] -4- 

( cri f luoromechy 1 ) -lK-imidazol-2-yl] chiazole ; and 
5 4- (2- (5-methylpyridin-2-yl) -4- ( trif luoromechy 1 ) -1H- 

imidazol-l-yl]benzenesulfonamide . 

Compounds of Formula V, especially where R 14 is 
pyridyl, may form N-oxides, which may be accive forms or 
10 prodrugs which would be converted co compounds of 
Formula V in vivo. 

Compounds of Formula V would also be capable of 
inhibiting cytokines, such as TNF, IL-i, IL-S, and IL-8. 
As such, the compounds can be used in the manufacture of 
15 a medicament or in a method .for the treatment for the 
prophylactic or therapeutic treatment of diseases 
mediated by cytokines, such as TNF , IL-l, IL-6, and IL- 
8. 

The term " hydrido " denotes a single hydrogen atom 
20 (K) . This hydrido radical may be attached, for example, 
to an oxygen atom to form a hydroxyl radical or two 
hydrido radicals may be attached to a carbon atom to 
form a methylene (-CH2-) radical. Where used, either 
alone or within other terms such as "haloalkyl " , 
25 " alky lsul f ony 1", -alkoxyalkyl" and " hydroxy alky 1 - , the 

term -alkyl" embraces linear or branched radicals having 
one to about twenty carbon atoms or, preferably, one to 
about twelve carbon atoms. More preferred alkyl radicals 
are "lower alkyl" radicals having one to about ten 
30 carbon atoms. Most preferred are lower alkyl radicals 
having one to about six carbon atoms. Examples of such 
radicals include methyl, ethyl, n-propyl, isopropyl, n- 
bucyl, isobutyl, sec-butyl, cert-butyl, pentyi, iso- 
amyl, hexyl and the like. The term -halo- means halogens 
3 5 such as fluorine, chlorine, bromine or iodine- The term 
-haloalkyl- embraces radicals wherein any one or more of 
the alkyl carbon atoms is substituted with halo as 
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defined above. Specifically embraced are mcnohaloalkry 1 , 
dihaloalkyl and polyhaloalky 1 radicals. A monohaloaiky 1 
radical, for one example, may have either an iodo, 
bromo, chloro or fluoro acorn within che radical. Dihalo 
5 and polyhaloalky 1 radicals may have two or more of che 
same halo atoms or a combination of different halo 
radicals. "Lower haloalkyl" embraces radicals having 1- 
6 carbon atoms. Examples of haloalkyl radicals include 
f luoromethyl , dif luoromethyl , trif luoromethyl , 

10 chlorcmethyl, dichloromechyl , trichloromethyl , 

trichloromethyl , pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl, dichlorof luoromethyl , 
dif luoroethyl, dif luoropropyl , dichloroethyl and 
dichloropropyl . The term " hydroxy alky 1 " embraces linear 

15 or branched alkyl radicals having one to about ten 

carbon atoms any one of which may be substituted with 
one or more hydroxy! radicals . More preferred 
hydroxyalkyl radicals are "lower hydroxy alkyl 1 * radicals 
having one to six carbon atoms and one or more hydroxyl 

20 radicals. Examples of such radicals include 

hydroxymethyi , hydroxy ethyl , hydroxypropyl , hydroxybutyl 
and hydroxyhexyl . The terms "alkoxy" and "alkoxyalkyl " 
embrace linear or branched oxy-containing radicals each 
having alkyl portions of one to about ten carbon atoms . 

25 More preferred alkoxy radicals are "lower alkoxy" 

radicals having one to six carbon atoms. Examples of 
such radicals include methoxy, ethoxy, propoxy, butroxy 
and cejrt-butoxy . The term "alkoxyalkyl" also embraces 
alkyl radicals having two or more alkoxy radicals 

30 attached to the alkyl radical, that is, to form 

monoalkoxyalkyl and dialkoxyalkyl radicals. More 
preferred alkoxyalkyl radicals are "lower alkoxyalkyl" 
radicals having one to six carbon atoms and one or two 
alkoxy radicals. Examples of such radicals include 

35 methoxymethyl , methoxy ethy 1 , ethoxy ethyl, methoxybutyl 
and methoxypropyl . The "alkoxy" or "alkoxyalkyl" 
radicals may be further substituted with one or more 
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halo acorns, such as £ lucre , chioro or bromo, co provide 
w haloaikc:*ry " or ha 1 oa 1 koxy a 1 ky 1 radicals. More 
preferred haioaikoxy radicals are "lower haioaikoxy" 
radicals having one co six carbon acorns and one or more 
5 halo radicals. Examples of such radicals include 
f luoromechoxy , chloromechoxy , trif luoromethoxy , 
crif luoroethoxy , fluoroechoxy and f luoropropoxy . The 
term "cyanoalkyl" embraces radicals having a cyano or 
nitrile (-CN) radical attached to an alkyl radicals as 
10 described above. More preferred cyanoalkyl radicals are 
-lower cyanoalkyl " radicals having one co six carbon 
atoms. Examples of such lower cyanoalkyl radicals 
include cyanomethyl, cyanopropyl, cyanoethyl and 
cyanobutyl. The term "cycloaikyl* embraces saturated 
15 carbocyclic radicals having three to twelve carbon 

atoms. More preferred cycloaikyl radicals are "lower 
cycloalkyl" radicals having three to about eight carbon 
atoms. Examples of such radicals include cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl. The term 
20 "cycloalkenyl" embraces unsaturated cyclic radicals 
having, three to ten carbon atoms. More preferred 
cycloalkenyl radicals are "lower cycloalkenyl 1 ' radicals 
having about five to about eight carbon atoms. Examples 
of such radicals include cyclobutenyl, cyclopentenyl , 
25 cyclohexenyl and cycioheptenyl . The term "aryl ,, / alone 
or in combination, means a carbocyclic aromatic system 
containing one, two or three rings wherein such rings 
may be attached together in a pendent manner or may be 
fused. The term "aryl- embraces aromatic radicals such 
3 0 as phenyl, naphthyl, tetrahydronaphthyl , indane and 

biphenyl . Such aryl radicals may be substituted at a 
substitutable position with one or more substituents 
selected from halo, alkylthio, alkylsulf inyl , alkyl, 
cyano, haloalkyl, hydroxyl, alkoxy, hydroxy alkyl and 
3 5 haioaikoxy. The terms "heterocyclic" and "heterocyclo" 
embraces saturated, partially saturated and unsaturated 
heceroacom- containing ring-shaped radicals, where the 
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heceroatoms may be selected crcm nitrogen, sulfur and 
oxygen. Examples of saturated heterocyclic radicals 
include saturated 3 to 6-membered heceromonocy lie group 
containing 1 to 4 nitrogen atoms [e.g. pyrroiidiny 1 , 
5 imidazolidinyl , piperidinc , piperazinyi, etc.]; 
saturated 3 to 6-membered heteromonocyclic group 
containing 1 co 2 oxygen atoms and 1 to 3 nitrogen atoms 
[e.g. morpholinyl, etc.]; saturated 3 to 6-membered 
heteromonocyclic group containing 1 co 2 sulfur atoms 
10 and 1 to 3 nitrogen atoms [e.g., thiazolidinyl , etc.]. 
Examples of partially saturated heterocyclic radicals 
include dihydrothiophene, dihydropyran, dihydrofuran and 
dihydrothiazole. The term "heteroaryl" embraces 
unsaturated heterocyclic radicals. Examples of 
15 unsaturated heterocyclic radicals, also termed 
* •'heteroaryl' , radicals include unsaturated 3 to 6 
membered heteromonocyclic group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl, pyrrol inyl , 
imidazolyl, pyrazolyi, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
20 pyrimidyl, pyrazinyl, pyridazinyl, triazolyl [e.g., 4H- 
1,2, 4- triazolyl , 1H-1 , 2 , 3 -triazolyl , 2H-1 ,2,3 -triazolyl , 
etc.] tetrazolyl [e.g. lH-tetrazolyl, 2H-tetrazolyi, 
etc.], etc.; unsaturated condensed heterocyclic group 
containing 1 to 5 nitrogen atoms, for example, indolyl, 
25 isoindolyl, indolizinyl, benzimidazolyl, quinolyl, 
isoquinolyl, indazolyl, benzotriazolyl , 
cetrazolopyridazinyl [e.g., tetrazolo [1,5- 
b] pyridazinyl , etc.], etc.; unsaturated 3 to 6-membered 
heteromonocyclic group containing an oxygen atom, for 
30 example, pyranyl, 2-furyl, 3 -fury 1, etc.; unsaturated 3 
to 6-membered heteromonocyclic group containing a sulfur 
atom, for example, 2-thienyl, 3-thienyl, etc.; 
unsaturated 3- to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
3 5 atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl 
[e.g., 1,2, 4 -oxadiazolyl, 1,3, 4 -oxadiazolyl , 1,2,5- 
oxadiazolyl, etc.] etc.; unsaturated condensed 
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heterocyclic group containing 1 -3 2 oxygen acorns and 1 
co 3 nitrogen acorns [e.g. ber.:c:-:a:clyi, benzoxadiazoly 1 , 
ecc . ] ; unsaturated 3 co S-membered heceromonocyclic 
group concaining 1 co 2 sulfur acorns and 1 co 3 nitrogen 
5 acorns, for example, chiazciyi, chiadiazolyi [e.g., 
1,2,4- thiadiazolyl, 1 , 3 , 4-thiadiazolyi, 1,2,5- 
thiadiazolyl , etc.] ecc.; unsaturated condensed 
heterocyclic group containing 1 co 2 sulfur atoms and 1 
to 3 nitrogen atoms [e.g., benzochiazolyl , 

10 benzothiadiazolyl, etc.] and the like. The term also 

embraces radicals where heterocyclic radicals are fused 
with aryl radicals. Examples of such fused bicyclic 
radicals include benzofuran, benzochiophene, and the 
like. Said "heterocyclic group" may be substituted at a 

15 substitutable position with one or more substituents 
selected from halo, alkylchio, aikyisulf inyl , alkyl , 
cyano, haloalkyl, hydroxy 1, alkoxy, hydroxyalkyl and 
haloalkoxy. More preferred heceroaryi radicals include - 
five to six membered heceroaryi radicals. The term 

20 "heterocycloalkyl'* embraces heterocyclic- substituted 
alkyl radicals. More preferred heterocycloalkyl 
radicals are "lower heterocycloalkyl- radicals having 
one to six carbon atoms and a heterocyclic radical. 
Examples include such, radicals as pyrrolidinylm ethyl . 

25 The term "heteroarylalkyl " embraces heteroaryl- 
subscituted alkyl radicals. More preferred 
heteroarylalkyl radicals are "lower heteroarylalkyl" 
radicals having one to six carbon atoms and a heceroaryi 
radical. Examples include such heteroarylalkyl radicals 

30 such as pyridyimethy 1 and thienylmethyl . The term 

"alkylthio" embraces radicals containing a linear or 
branched alkyl radical, of one to about ten carbon atoms 
attached to a divalent sulfur acorn. More preferred 
alkylthio radicals are "lower alkylthio" radicals . having 

35 alkyl radicals of one to six carbon atoms. Examples of 
such lower alkylthio radicals are methylthio, ethylthio, 
propylthio, butylthio and hexyichio. The term 
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••alkylchioaikyi" embraces aikylchi- radicals a. cached to 
an alkyl radical. Mere preferred alkylchioaikyi 
radicals are "lower alky ichioalky i - radicals having 
alkyl radicals of one co six carbon accms and an 
5 alkylthio radical as described above. Examples of such 
radicals include methy lchiomechyl . The term "arylchio" 
embraces radicals containing an aryl radical, accached 
co a divalenc sulfur acorn, such as a phenylchio radical. 
The cerm "ary Ichioalky 1" embraces arylchio radicals 
10 attached to an alkyl radical. More preferred 

arylthioalkyl radicals are "lower ary Ichioalky 1 " 
radicals having alkyl radicals of one to six carbon 
atoms and an arylchio radical as described above. 
Examples of such radicals include phenylthiomethyl . The 
15 term -alkylsulf inyl" embraces radicals containing a 

linear or branched alkyl radical, of one to ten carbon 
atoms. attached to a divalent -S(=0)- radical. More 
preferred alkylsulf inyl radicals are "lower 
alkylsulf inyl" radicals having one to six carbon atoms. 
20 Examples of such lower alkylsulf inyl radicals include 
methylsulfinyl, e thy lsulf inyl, butylsulf inyl and 
hexylsulfinyl. The term "sulfonyl", whether used alone 
or linked to other terms such as alkylsulf onyl , denotes 
respectively divalent radicals -S0 2 -. -Alkylsulf onyl " 
25 embraces alkyl radicals attached to a sulfonyl radical, 
where alkyl is defined as above. More preferred 
alkylsulf onyl radicals are -lower alkylsulf onyl - 
radicals having one to six carbon' atoms . Examples of 
such lower alky lsulf onyl radicals include 
30 methylsulfonyl, e thy lsulf ony 1 and propylsulf onyl . The 

-alky lsulf onyl" radicals may be further substituted with 
one or more halo atoms, such as fluoro, chloro or bromo, 
to provide -haloalkylsulfonyl" radicals. More preferred 
haloalkylsulfonyl radicals are "lower haloalkylsulfonyl" 
3 5 radicals having one or more halo atoms attached to lower 
alky lsulf onyl radicals as described above. Examples of 
such lower haloalkylsulfonyl radicals include 
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f iuoromethylsuifonyl , cr i f iuoromethy Lsul f ony I and 
chloromethylsulf onyl . The term "arylsulf ony 1 M embraces 
aryl radicals as defined above, attached to a suifonyl 
radical. Examples of such radicals include 
5 phenylsulf onyl . The terms "sulfamyl" , "aminosulfonyl - 
and "sulf onamidyl" denotes NK2O2S-. The term "acyl" 
denotes a radical provided by the residue after removal 
of hydroxy 1 from an organic acid. Examples of such acyl 
radicals include formyl, alkanoyl and aroyl radicals. 

10 The terms "carboxy" or " carboxy 1 ■ , whether used alone or 
with other terms, such as •carhoxyalkyl" , denotes -CO2H. 
The term -carbonyl" , whether used alone or with other 
terms , such as " alkoxycarbony 1 * , denotes -(C=0)-. The 
term ■ alkoxycarbony 1 " means a radical containing an 

15 alkoxy radical, as defined above, attached via an oxygen 
• atom to a carbonyl radical. Preferably, "lower 
alkoxycarbonyl • embraces alkoxy radicals having one to 
six carbon atoms. Examples of such "lower 
alkoxycarbonyl- ester radicals include substituted or 

20 unsubstituted me thoxy carbonyl , ethoxycarbonyl , 

propoxycarbonyl, butoxycarbonyl and hexyloxy carbonyl . 
The term "aralkyl" embraces aryl-substituted alley 1 
radicals. Preferable aralkyl radicals are "lower 
aralkyl" radicals having aryl radicals attached to alkyl 

25 radicals having one to six carbon atoms. Examples of 
such radicals include benzyl, diphenylmethyl, 
triphenylmethyl, phenylethyl and diphenylethyl . The 
aryl in said aralkyl may be substituted at a 
substitutable position with one or more substituents 

3 0 selected from halo, alkyl thio, alkylsulf inyl, alkyl, 
ryano, haloalkyl , hydroxyl, alkoxy, hydroxy alkyl and 
haloalkoxy. The terms benzyl and phenylmethyl are 
interchangeable. The terms "alkylcarbonyl- , 
"arylcarbonyl" and "aralkylcarbonyl " include radicals 

3 5 having alkyl, aryl and aralkyl radicals, respectively, 
as defined above, attached via an oxygen atom to a 
carbonyl radical. More preferred alkylcarbonyl radicals 
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are w lower alky Icarbony 1 " radicals having one co six 
carbon acorns. Examples of such radicals include 
methyl carbonyl and echy Icarbony 1 . More preferred 
aralky Icarbony 1 radicals are " lower aralky Icarbony 1 " 
5 radicals having ary 1 radicals attached to alkyl radicals 
having one to six carbon acorns. Examples of such 
aralkylcarbonyl radicals include benzylcarbonyl . An 
example of an arylcarbonyl radical is pheny Icarbony 1 . 
The term "alkoxycarbonylalkyl" embraces radicals having 
10 "alkoxy carbonyl" , as defined above substituted to an 
alkyl radical. More preferred alkoxycarbonylalkyl 
radicals are "lower alkoxycarbonylalkyl" having lower 
alkoxycarbonyl radicals as defined above attached to one 
to six carbon atoms. Examples of such lower 
15 alkoxycarbonylalkyl radicals include 

methoxycarbcny Imethyl . The term " haloalky Icarbony! "• 
embraces radicals having a haloalkyl radical as 
described above attached to a carbonyl radical. More 
preferred radicals are "lower haloalkylcarbonyl " 
20 radicals where lower haloalkyl radicals, as described 
above are attached to a carbonyl radical. The term 
"carboxyalkyl" embraces radicals having a carboxy 
radical as defined above, attached to an alkyl radical. 
The alkanoyl radicals may be substituted or 
25 unsubstituted, such as formyl, acetyl, propanoyl, 

butanoyl, isobutanoyl, valeryl, isovaleryl, pivaloyl, 
hexanoyl or the like. The term "heteroaralkyl" embraces 
heteroaryl -substituted alkyl radicals. More preferred 
heteroaralkyl radicals are "lower heteroaralkyl " 
30 radicals having five to six membered heteroaryl radicals 
attached to one to six carbon atoms. Examples of such 
radicals include pyridy Imethyl, qu i no ly Imethyl , 
t hi eny Imethyl, furylethyl and quinolylethyl . The 
heteroaryl in said heteroaralkyl may be additionally 
3 5 substituted with halo, alkyl, alkoxy, halkoalkyl and 

haloalkoxy. The term "aryloxy" embraces aryl radicals, 
as defined above,, attached to an oxygen atom. Examples 
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of such radicals include phenoxy. The term 
"hecaroary loxy " embraces heceroaryl radicals as defined 
above attached to an oxygen radical. More preferred 
heteroary loxy radicals are " lower heceroary loxy ■• 
5 radicals having five co six membered heceroaryl 

radicals. The term "aralkoxy" embraces oxy-containing 
aralky 1 radicals attached through an oxygen atom to 
other radicals. The term "araikoxyalkyl" embraces alkyl 
radicals having one or more aralkoxy radicals attached 

10 to the alkyl radical, that is, to form 

monoar alky loxy alkyl and diar alky loxy alkyl radicals. The 
"aralkoxy" or "araikoxyalkyl *' radicals may be further 
substituted on the aryl ring portion of the radical. 
More preferred araikoxyalkyl radicals are 'lower 

15 araikoxyalkyl" having an alkoxy attached to one to six 
carbon atoms. Examples of lower araikoxyalkyl radicals 
include benzyloxymethyl . The term "cycloalkylthio " 
embraces radicals containing a cycloalkyl radical, of 
three to about ten carbon atoms attached to a divalent 

20 sulfur atom. More preferred cycloalkylthio radicals are 
"lower cycloalkylthio" radicals having cycloalkyl 
radicals of four to six carbon atoms. Examples of such 
lower cycloalkylthio radicals are cyclobutylthio , 
cyclopentylthio and cyclohexylthio . The term 

25 "cycloalkylthioalkyl" embraces radicals containing a 

cycloalkylthio radical, as described above, attached to 
an alkyl radical. More preferred cycloalkylthioalkyl 
radicals are "lower cycloalkylthioalkyl" radicals having 
cycloalkyl radicals of four to six carbon atoms and 

30 alkyl radicals of one to six carbons. The term 

"cycloalkylsulf onyl" embraces radicals containing a 
cycloalkyl radical, of three to about ten carbon atoms 
attached to a divalent sulfonyl radical. More preferred 
cycloalky Isulf onyl radicals are "lower 

35 cycloalkylsulf onyl" radicals having cycloalkvl radicals 
of four to six carbon atoms. Examples of such lower 
cycloalkylsulf onyl radicals are cyclobutyJ^Kilf onyl , 
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cyciopency lsulfonyl and cyclohexy isul f ony 1 . The term 
"cvcloalky isuif onylalkyl - embraces radicals containing a 
eye ioa iky lsulfonyl radical, as described above, attached 
co an alkyl radical. More preferred 
5 cycloalkylsulf onylalkyl radicals are "lower 

cycloalkylsulf onylalkyl" radicals having cycloalkyl 
radicals of four co six carbon atoms and alkyl radicals 
of one co six carbons. The cerm "cycloalkyloxy " 
embraces radicals containing a cycloalkyl radical, of 
10 three to about ten carbon atoms attached to a divalent 
oxygen atom. More preferred cycloalkyloxy radicals are 
-lower cycloalkyloxy" radicals having cycloalkyl 
radicals of four Co six carbon atoms. Examples of such 
lower cycloalkyloxy radicals are cyclobutyloxy , 
15 cyciopency loxy and cyclohexy-ioxy . The term 

"cycloalkyloxyalkyl" embraces radicals containing a 
cycloalkyloxy radical, as described above, attached to 
an alkyl radical. More preferred cycloalkyloxyalkyl 
radicals are "lower cycloalkyloxyalkyl" radicals having 
20 cycloalkyl radicals of four to six carbon atoms and 
alkyl radicals of one to six carbons. The term 
"heteroary Ithio" embraces radicals having heteroaryl 
radicals attached to a sulfur radical. More preferred 
heceroarylthio radicals are "lower heteroary Ithio B 
25 radicals having five to six member ed heteroaryl 
radicals. Examples of such radicals include 2- 
fury Ithio, 2-thienylthio , 3-thienylthio, 4-pyridyl£hio 
and 3-pyridylthio. The term " heceroarylalky Ithio " 
denotes radicals having an heteroaryl radical attached 
30 to an alkylthio radical. More preferred 
heteroary lalkylthio radicals are "lower 

heteroary lalky ithio" radicals having heteroaryl radicals 
attached to lower alkylthio radicals as described above. 
Examples of such radicals include furylme thy Ithio and 
35 quinolylmechylthio . The term -heteroaryialkylthioalkyl'' 
denotes radicals having an heteroaryl radical attached 
to an alkylthio radical further attached through the 
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sulfur acorn to an alkyl radical. Mere preferred 
heceroary la Iky 1 chioaiky 1 are " lower 
heceroary laiky lthioalkyl M radicals having lower 
heceroary I alky 1 radicals as described above. Examples 
5 of such radicals include f ury Imechy ithiomethy 1 and 

quirioly Imechy lthioechyl. The term "heceroarylchioalkyl" 
denotes radicals having an heceroary 1 radical actached 
no a sulfur acorn further attached through the sulfur 
atom to an alkyl radical. More prefered 
10 heceroary lchioalkyl radicals are "lower 

heteroarylchioalkyl " having lower heceroarylthio 
radicals as described above. Examples of such radicals 
include thieny 1 thiomethyl and pyridylthiohexyl . The term 
» ar alky Ithio" embraces radicals having aralkyl radicals 
15 attached to a bridging sulfur atom. More preferred 

aralkylthio radicals are "lower aralkylthio " radicals 
having the aryl radicals attached to one to six carbon 
acorns. Examples of such radicals include benzylthio and 
phenylethylthio. The term *ar alky lthioalkyl " embraces 
20 radicals having aralkyl radicals attached to alkyl 

radicals through a bridging sulfur atom. More preferred 
aralkyl thioalkyl radicals are -lower aralky lthioalkyl " 
radicals having the aralkylthio radicals attached to one 
to six carbon atoms. Examples of such radicals include 
25 benzyl thiomethyl and phenylethyl thiomethyl . The term 
"heceroary loxyalkyl" denotes radicals having an 
heceroary 1 radical actached to an oxygen atom further 
attached through the oxygen atom to an alkyl radical. 
More preferred he teroaryioxy alkyl radicals are "lower 
3 0 heteroaryloxyalkyl " radicals having five to six membered 
heteroaryl radicals. Examples of such radicals include 
furyloxyethyl , pyr idyl oxyme thy 1 and thienyloxyhexyl . The 
term "aminoalkyl rt embraces alkyl radicals substituted 
with amino radicals. More preferred aminoalkyl radicals 
3 5 are "lower aminoalkyl" having one to six carbon atoms. 

Examples include aminomethyl, amino ethyl and aminobutyl. 
The term " alky 1 aminoalkyl " embraces aminoalkyl radicals 
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having the nitrogen a com substituted wich a- lease one 
alky I radical. Mo re preferred alloy lamincaiky I radicals 
are "lower alky 1 ami noalkyi *■ having one co six carbon 
acorns accached co a lower aminoalkyl radical as 
5 described above. The cerm M alky 1 amino " denoces amino 

groups which have been subscicuted wich one or two alkyl 
radicals. More preferred alkylamino radicals are "lower 
alky lamino " radicals having one or two alkyl radicals of 
one to six carbon atoms, attached to a nitrogen atom. 

10 Suitable "alkylamino " may be mono or dial ky lamino such 
as N-methy lamino , N-ethy lamino , N, N-dimethy lamino , N,N- 
die thy lamino or the like. The term "alkylaminocarbonyl " 
embraces alkylamino radicals, as described above, to a 
carbonyl radical . More preferred alkylaminocarbonyl 

15 radicals are "lower alkylaminocarbonyl" having lower 

alkylamino radicals, as described above, attached to a 
carbonyl radical. Examples of such radicals include N- 
methylaminocarbonyl and N, N-dimethy lcarbonyl . The term 
"arylamino" denotes amino groups which have been 

20 substituted with one or two aryl radicals, such as N- 
pheny lamino. The w ary lamino" radicals may be further 
substituted on the aryl ring portion of the radical. The 
terms "N-arylaminoalkyl w and "N-axyl-N-alkylaminoalkyl " 
denote amino groups which have been substituted with one 

25 aryl radical or one aryi and one alkyl radical, 

respectively, and having the aminogroup attached to an ... 
alkyl radical'. More preferred arylaminoalkyl radicals 
are "lower arylaminoalkyl" having the ary lamino radical 
attached to one to six carbon atoms. Examples of such 

30 radicals include N-phenylaminomethyl and N-phenyl-N- 

merhylaminomethy 1 . The term u aminocarbony 1 " denotes an 
amide group of the formula -C (=0) NH2 - The term 
"alkylaminocarbonylalkyl " denotes an alkylaminocarbonyl 
group which is attached to an alkyl radical. More 

3 5 preferred are "lower alkylaminocarbonylalkyl" having 
lower alkylaminocarbonyl radicals as described above 
attached to one to six carbon atoms. The term 
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"ary icxyaiky i *' embraces alkyl radicals having one or 
more aryicxy radicals, aryi radicals accached co a 
divalent oxygen acorn, accached co che alkyl radical, 
chac is, co form monoary ioxyaiky 1 and diary ioxyalkyl 
5 radicals. The more preferred aryioxyalkyi radicals are 
"lower aryioxyalkyi" radicals having aryloxy radicals 
accached co one co six carbon acorns. Examples include 
phenoxymechyl . The term " heceroary lalkoxy M embraces 
radicals having one or more hecerocyclic radicals 

10 accached co an alkoxy radical. More preferred 

heceroary lalkoxy radicals are -lower heceroary lalkoxy " 
radicals having five co six membered heceroary! 
radicals. Examples of such radicals include 2-, 3- 
chienylmechoxy , 2-, 3 -furylmechoxy and 2-, 3-, 4- 

15 pyridy Imechoxy . The term "heteroarylalkoxyaiky 1 " 

embraces alkyl radicals having one or more heterocyclic 
radicals accached Co an alkoxy radical, further accached 
co che alkyl radical. More preferred 
heceroary lalkoxy alkyl radicals are "lower 

20 heceroary lalkoxy alkyl radicals having five to six 

membered heteroaryl radicals. Examples of such radicals 
include 2- thienylmethoxymethyl . The term "azidoalkyl - 
denotes alkyl radicals subscituted with azido groups {- 
N3 ) . More preferred azidoalkyl radicals are 'lower 

25 azidoalkyl" having one to six carbon atoms. Examples 
include azidomethyl, azidoethyl and aminopropyl . 

The present invention comprises a pharmaceutical 
composition comprising a therapeutically- effective ~" 
amount of a compound of Formula I in associacion wich at 

30 least one pharmaceuticaily- acceptable carrier, adjuvant 
or diluent. 

The present invention also comprises a method of 
creating inflammation or inflammation-associated 
disorders in a subject, the method comprising 
3 5 administering to the subject having or susceptible to 
such inflammation or disorder a therapeutically - 
effeccive amount of a compound of Formula I. 
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Also included i n the family of compounds of Formula 
I are che pharmaceutically-acceptable sales thereof. The 
term " pharmaceu t icaiiy -acceptable sales" embraces sales 
commonly used co form alkali metal sales and eo form 
5 addition sales of free acids or free bases. The nature of 
the salt is not critical, provided that it is 
pharmaceutically-acceptable . Suitable pharmaceutically- 
acceptable acid addicion salts of compounds of Formula I 
may be prepared from an inorganic acid or from an organic 
•10 acid. Examples of such inorganic acids are hydrochloric, 
hydrobromic, hydroiodic, nitric, carbonic, sulfuric and 
phosphoric acid. Appropriate organic acids may be 
selected from aliphatic, cycloaliphatic , aromatic, 
araliphatic, heterocyclic, car boxy lie and sulfonic 

15 classes of organic acids, example of which are formic, 

acetic, propionic, succinic, glycolic, gluconic, lactic, 
malic, tartaric, citric, ascorbic, glucuronic, maleic, 
fumaric, pyruvic, aspartic, glutamic, benzoic, 
anthranilic, mesylic, salicylic, p-hydroxybenzoic , 

20 pheny lace tic, mandelic, embonic (pamoic) , 

methanesulf onic , ethylsulf onic, benzenesulf onic , 
pantothenic , toluenesulf onic, 2-hydroxyethanesulf onic , 
sulfanilic, stearic, cyclohexylaminosuif onic , algenic, p- 
hydroxy butyric, salicylic, galactaric and galacturonic 

25 acid. Suitable pharmaceutically-acceptable base addition 
salts of compounds of Formula I include metallic salts 
made from aluminum, calcium, lithium, magnesium, _^ 
potassium, sodium and zinc or organic salts made from 
N, N ' -dibenzylethylenediamine , choline, chloroprocaine , 

30 diethanolamine , ethylenediamine , meglumine (N- 

mechylglucamine) and procaine. All of these salts may be 
prepared by conventional means from the corresponding 
compound of Formula I by reacting, for example, the 
appropriate acid or base with the compound of Formula I. 



35 
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GENERAL. SYNTHETIC PROCEDURES 

The compounds of the invention can be synthesized 
according ro the following procedures of Schemes I-XIV, 
5 wherein the R 1 -R 14 suLstituents are as defined for Formula 
I-V, above, except where further noted. 

Scheme I 




5 



Scheme I shows "the three step preparation of the 
4,5-dihydro imidazoles 5 and substituted imidazoles 6 
of the present invention. In step 1, the reaction of 
15 substituted nitriles (R 2 CN) 1 with primary amines" 
(R 1 NK 2 ) 2 in the presence of alky laluminum reagents 
such as trimethy laluminum, triethylaluminum, 
dime thy laluminum chloride, diethy laluminum chloride in 
the presence of inert solvents such as toluene, 
20 benzene, and xylene, gives ami dines 3. In step 2, the 
reaction of amidine 3 with 2-halo-ketones 4 (where X 
is Br or CD in the presence of bases, such as sodium 
bicarbonate, potassium carbonate, sodium carbonate, 
potassium bicarbonate or hindered tertiary amines such 
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as N. iV- -diisopropylechy iamine , gives che 4,5- 
dihydro imidazoles 5 (where R 5 is hydroxy 1 and R b is 
hydride) . Some of che suitable solvents for this 
reaction are isopropanol, acetone and 
5 dimethylformamide . The reaction may be carried out at 
temperatures of about 20°C to about 90°C. In step 3, 
the 4 , 5-dihydroimidazoies 5 may be dehydrated in the 
oresence of an acid catalyst such as 4 -toluenesulf onic 
acid or mineral acids to form the 1, 2-disubstituted 
10 imidazoles 6 of the invention. Suitable solvents for 
this dehydration seep are e.g., toluene, xylene and 
benzene. Trif luoroacetic acid can be used as solvent 
and catalyst for this dehydration step. 

In some cases (e.g., where R 3 = methyl or phenyl) 
15 the intermediate S may not be readily isolable. The 
reaction, under che conditions described above, 
proceeds to give the targeted imidazoles directly. 

Scheme II 

20 

R 2 C0 2 H 




R 2 CN 
1 



25 



Scheme II shows alternative methods of forming 
ami dines 3 . Amidines 3 are also available by the two 
step conversion of amide 7 (R 2 CONHR 1 formed by the 
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conversion of primary amine 2) . In Seep 1; che amide 
7 is converted to the corresponding imidoyl chloride 
bv treatment with a halogenating agent such as 
phosphorus oxychloride. In step two. treatment of the 
imidoyl chloride with ammonia forms the desired 
amidine 3. In addition, amidines 3 may also be 
obtained bv conversion of primary amides 8 (e. g.. 
r2 C ONH 2 ) or nitriles 1 (R 2 CN) to their corresponding 
iminothioethers or iminoethers, (9 where X is sulfur 
and oxygen, respectively) followed by reaction witn 
amine 2 R-NK2 • 

Sclieme III 



15 



20 



25 



ci 

ci 



Acetone /Base || 



10 



11 



AcetoniCrile/HjO 
halogenating agent 



12 



Scheme III shows the two step method of preparing 
certain 2-halo-ketones 12 (compound 4 from Scheme I 
where X is bromo or chloro. R^ is -CK 2 YR" [Y is oxygen, 
sulfur or -NK] and R 4 is hydrido) which are not 
commercially available, from 1, 2-dihalo-propenes 10. 
In step 1. 2,3-dichloro-l-propene 10 is added to a 
mixture of alcohol, amine or mercaptan (R'YH) and 
base, such as potassium carbonate in acetone, to form 
the 2-chloropropene 11. where R ' is an alkyl or aryl 
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group and Y is an oxygen, nitrogen or sulfur acorn . In 
seep 2, Che 2 -chloropropene 11 is converted to 2- 
haloketones 12 via a method as described by H. E . 
Morton and M. R.Leanna {Tec. Leczers, 34, 4481 
5 (1993) ) . 

Scheme IV 



10 



OH 

CI 



- V^' 

Xcatona/K 2 C0 3 
13 14 



Scheme XV shows a method of forming 2- 
chloropropenes 14 (compound 11 in Scheme III where Y 
is oxygen) . The 2-chloro-2-propen-l-ol 13 is added 
to a mixture of an alkyl, aralkyl or heteroaralkyl 

15 halide (XR * ) and base, such as potassium carbonate in 
acetone, to form the 2 -chloropropene 14. 

Alternatively, 2 -chloropropenes 14 can be formed 
from the corresponding 2 , 3-dichloro-l-propenes 10 
(Scheme III) by reaction with a metal alkoxide in an 

20 appropriate solvent. Sodium methoxide in methanol is 
an example of one such alkoxide and solvent. 
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Scheme V 



10 



15 




20 



15 




A' kylaluminuic 
Solvent 




Or' 

18° 



Alkylacion; 
base . 




0 

6 



Acid 



So Ivenc 




20 



19 



Scheme V shows the three step preparation of 1,2- 
diaryl imidazoles 20 of the present invention- In 
step 1, the reaction of substituted benzonitriles 15 
with substituted anilines 16 in the presence of 
alkylaluminum reagents such as trimethylaluminum, 
triethylaluminum, dime thy laluminum chloride, 
diethylaluminum chloride gives amidines 17 . In step 
2, the reaction of amidines 17 with haloketones 18^ 
(compound 4 in Scheme I where X is Br or Cl and R is 
hydrido) in the presence of bases, such as sodium 
bicarbonate, potassium carbonate, sodium carbonate, 
potassium bicarbonate or hindered tertiary amines such 
as N, N' -di is opropyl ethyl amine, gives the 1,2-diaryl- 
4, 5-dihydro-imidazoles 19. Some of the suitable 
solvents for this reaction are isopropanol, acetone 
and dimethylformamide. The reaction may be carried 
out at a temperature between about 20°C to about 90°C. 
in step 3, the 1, 2 -diary 1-4, 5-dihydro-imidazoles 19 
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may be dehydraced m che presence of an acid cacaiysc 
such as 4 - colusnesul f onic acid co form che 1,2- 
diary limidazoles 20 of che presenc invention. 
Suicable solvents for chis dehydration step are, for 
5 example, toluene, xylene and benzene. Trif luoroacetic 
acid can be used as solvent and catalyst for this 
dehydration step. 



10 phenyl) , the intermediate 19 may not be readily 
isolable. The reaction, under the conditions 
described above, proceeds to give the targeted 
imidazoles 20 directly. 



In some cases (e.g., where R 3 is methyl or 
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5 Scheme VI shows the formation of 4 -hydroxymethyl 

imidazoles 22 and 4- formyl- imidazoles 23 from 
benzyloxy-protected imidazoles 21 and from 4- 
carboalkoxy imidazoles 23. In step 1, the oxidative 
deprotection of 4-methoxybenzyl group in 21 , such as 

10 with eerie ammonium nitrate, gives the hydroxymethyl 
imidazoles 22. Alternatively, the alkoxycarbonyl 
group of 23 may be reduced to the hydroxymethyl 
group. Suitable reducing agents include lithium 
borohydride. In step 2, the hydroxymethyl imidazoles 

15 22 are oxidized, for example, with pyridinium 

chlorochromate , to ^ive the 4 - formyl -imidazoles 24. 
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F 




5 

Scheme VII shows the formation of 4- 
dif luoromethyl-imidazoles 25 from 4-f ormyl-imidazoles 
24. The 4-f ormyl- imidazoles 24 are converted to 
desired 4 -dif luoromethyl-imidazoles 25 by direct 

10 fluorination using the known reagents such as SF4 or 
diethylaminosulfur trifluoride (DAST) . For discussion 
of the reaction and the representative procedures, see 
e.g., Organic Reactions, 34, 319 (1987), Organic 
Reactions, 35, 513 (1988), Organic Reactions, 21, 319 

15 (1974) and Chem. Soc. Reviews, 16, 381 (1987), 

Alternatively, the imidazoles 25 can be synthesized 
by reaction of hydrazones of 24 with N- 
bromosuccinimide/pyridinium poly (hydrogen fluoride) . 
This transformation has been developed by Olah and co- 

20 workers (see, Synlett, 594 (1990) . 
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Scheme VIII 




5 Scheme VIII shows the conversion of the 4-formyl- 

imidazoles 24 co 4 -cyano imidazoles 26. The 4-formyl- 
imidazoies 24 are converted to the target nitrile 
derivatives 26 by following the literature procedures 
[see, e.g., Chem. Letters, 773 (1984), Synthesis, 510 
10 (1984), Tetrahedron Lett . , 1781 (1975), Synthesis, 739 
(1981), Synth. Communications, 18, 2179 (1988), 3ull. 
Chem. Soc. Japan, 54, 1579 (1981) , Synthesis, 201 
(1985), Synthesis, 190 (1982), Synthesis, 56 (1979), 
and the references cited therein] . 



15 
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5 Scheme IX shows other 1, 2-diarylimidazoles that 

can be synthesized from the onnyl-imidazoles 24 in 
two steps. In step 1, the 4-f onnyl-imidazoles 24 are 
converted to carbinol derivatives (where R is aralkyl 
or alkyl) by addition of Grignard reagents (RMgBr) . In 

10 step 2, the hydroxy derivatives 27 are reduced by 
catalytic hydrogenation (using e.g., Pd/C or Pt/C) , 
preferably in the presence of a small amount of acid 
(e.g., acetic acid or aqueous HCl) to form the alkyl or 
aralkyl derivatives 28. Alternatively, the ketones 29 

15 are synthesized by oxidation (e.g., using pyridinium 
chlorochromate) of the hydroxy derivatives 27. 
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o 

I! 

Hat-Ar- S-CH 3 

II 

o 

30 



1. 3ase, THF, -73°C 

2. 3(R) 3 , A 

3. H 2 NOSOiH, 

NaOAc , H 2 0 



Base, THF, -78°C 
0 6 C, (PhS0 2 )2NF 



o 

II 

Hat -Ax — S-NH 2 

II 

O 

31 



o 

11 

Hat -AT — S -CH 2 ? 
O 

32 



5 Synchecic Scheme X shows the three step procedure 

used to prepare sulfonamide antiinflammatory agents 
31 and the two step procedure used to prepare 
f luoromethyl sulfone antiinflammatory agents 32 from 
their corresponding methyl sulfones 30. In step one, 
10 THF solutions of the methyl sulfones 30 at -7 8°C are 
treated with a base such as alkyllithium reagents, 
lithioamides and Grignard reagents. Examples of such 
bases include n-butyllithium, methyllithium, lithium 
diisopropyi amide CLDA) , buty lmagnesium chloride, ~" 
15 pheny lmagnesium bromide and me thy lmagnesium chloride . 
In step two, the anions generated in step one are 
treated with an organoborane , e.g., triethylborane, 
tributylborane, etc., at -78°C then warmed to ambient 
temperature prior to stirring at reflux. An 
20 alternative to the boron chemistry involves room 
temperature alky lat ion, such as with 

haloalkyltrialkylsilanes, followed by treatment with 
sily lalkyl-elimination agents. Examples of such 
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ha io a Iky 1 cr ialky is i lanes include 
:r imechy isily Imechy 1 ha 1 ides such as 
( iodomechyl ) crimechy Isiiane and 

( chioromechyl ) crimechy isiiane . Suitable siiylalkyl- 
5 eliminacion agencs include compounds which produce a 
fluoride ion. Examples of such compounds include 
alky lammonium fluorides and cesium fluoride, 
cecrabucylammonium fluoride (1M in THF ) is preferred. 
The deproconacion of sulfone is conveniencly carried 

10 out in che temperature range of abouc -70°C co about 
25°C, preferably at about 0°C. The formation of 
silylalkylsulf one is conveniently carried cut in the 
temperature range of about 0°C co about 3 5°C, 
preferably at about 20°C . In step three, an aqueous 

15 solution of sodium acecace and hydroxylamine-O- 

sulfonic acid is added to provide che corresponding- 
sulfonamide antiinflammatory agencs 31 of this 
invention. Alternatively, the anion solutions 
generated in step one may be warmed to 0°C and treated 

20 with N-f luorodibenzenesulfonamide to provide the 

corresponding fluoromethyl sulfone antiinflammatory 
agents 32 of this invention. 
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Scheme XI 




37 



5 l-Phenyl-2-heterocycloimidazoles of the current 

invention 37 are synthesized by following the generic 
synthesis shown in Scheme XX. The reaction of a 
substituted heterocycionitrile 33 with substituted 
anilines 34 (where is as defined above for aryl and 

10 heteroaryl radicals) in the presence of alkylaluminum 
reagents such as trimethylaluminum, triethylaluminum, 
dime thy laluminum chloride, diethyl aluminum chloride 
gives the amidine 35. The reaction of amidine 35 with 
a 2-halo-ketone derivative 13 (X 1 = Br or CI) in the 

15 presence of bases such as sodium bicarbonate, potassium 
carbonate, sodium carbonate, potassium bicarbonate or 
N, N* -di is opropyl ethyl amine gives the alleviated product 
36. Some of the suitable solvents for this reaction 
are i-propanol, acetone and dimethylf ormamide . The 

20 reaction may be carried out at 20 to 90°C. The 

intermediate 36 may be dehydrated in the presence of an 
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acid catalyse such as 4 - toluenesul f cnic acid co give 
the targeted 1 , 2 -diary 1 imidazoles 37. Suicabie solvents 
for chis dehydracion seep are e.g., toluene, xylene and 
benzene. Alternatively, trif luoroacetic acid may be 
5 used both as solvent and catalyst in this dehydartion 
step . 



Scheme XII shows a two seep method of forming 
sulfonyl anilines 39 from nitro compounds 33. In step 
one, the 4 -me thy lthio -nitrobenzene 3 8 is oxidized to 
15 the sulfone with an oxidizing reagent such as hydrogen 
peroxide, Oxone® or KCP3A. In step 2, the 4- 
methylsulf onyl -nitrobenzene is reduced to the 
corresponding aniline 39 . 



Scheme XII 




10 



3d 



WO 96/03388 




PCTAUS95/O9506 



93 

Scheme XIII 




43 



Oxidacion 




S0 2 CH 3 

5 Synthetic Scheme XXII describes an alternative 

method of forming 1 -aryl- 2 -pyr idyl -imidazoles 44 from 
4 -alky lthioanilines 40. The reaction of a substituted 
cyanopyridine 33 (where R a is as defined above for aryi 
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and heteroaryi radicals) with substituted anilines 40 
in che presence of alkylaluminum reagents such as 
crime thy 1 aluminum, triechy laluminum , dime thy laluminum 
chloride, diethy laluminum chloride gives the amidine 

41. Alcernacively , amidine 41 may be synthesized by 
reaction of aniline 40 first with a suitable base, and 
then with nicrile 33. Examples of suitable bases 
include sodium hydride, sodium methoxide, n- 
butyllichium and lithium diisopropy lamide . These 
reactions may be run in solvents such as dimethyl 
sulfoxide, tetrahydrof uran, dimethoxyethane and 
methanol or the like. The reaction of amidine 41 with 
a 2-halo-ketone derivative 18 (X* = Br or CI) in the 
presence of bases such as sodium bicarbonate, potassium 

15 carbonate, sodium carbonate, potassium bicarbonate or 
N,N l -diisopropy lethylamine gives the alkylated product 

42. Some of the suitable solvents for this reaction 
are i-propanol, acetone and dime thy 1 f ormamide . The 
reaction may be carried out at 20 to 90°C. The 

20 intermediate 42 is dehydrated in the presence of an 
acid catalyst such as 4-toluenesulf onic acid to give 
the 1- (4-alkylthio) aryl-2-pyridylimidazoles 43. 
Suitable solvents for this dehydration step are e.g., 
toluene, xylene and benzene. 'Oxidation of the 
25 alkylthio 43, with an oxidizing reagent such as 

hydrogen peroxide, Oxone® or MCPBA, yields the sulfones 



44 
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Scheme XIV 




2 1 S0 2 
3 1 YR* 



1 ) N-3uLi 




X 



SQ 2 R C 



5 Scheme XXV shows a method of forming sulfones and 

sulfonamides 4 6 from the corresponding 1- 
phenyl imidazoles 45, where X is a leaving group such 
as halo. Treatment of 45 with base, such as butyl 
lithium, followed by addition of sulfur dioxide and a 
10 substituted alley 1 or amine yields the corresponding 
sulfone or sulfonamide 46 (where R a is alkyl or 
amino) . 

The following examples contain detailed 
descriptions of the methods of preparation of 

15 compounds of Formula I-V. These detailed descriptions 
fall within the scope, and serve to exemplify, the 
above described General Synthetic Procedures which 
form part of the invention. These detailed 
descriptions are presented for illustrative purposes 

20 only and are not intended as a restriction on the — 
scope of the invention. All parts are by weight and 
temperatures are in Degrees centigrade unless 
otherwise indicated. All compounds showed NMR spectra 
consistant with their assigned structures. In some 

25 cases, the assigned structures were confirmed by 
nuclear Overhauser effect (NOE) experiments. 
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Example 1 




c? 



OH 



cr 



S0 2 CH 3 



2 - { 4 -Ch.loroph.enyl ) -4 - Hydroxy- 1 - [ 4 - 



( methyl sulf onyl ) phenyl ] - 4 - ( trif luorome thy 1 ) -4 , 5- 



SvST? 1- Preparation of 4-chlor o-N- f 4- 

10 (methvlsul f onvl ) phenyl 1 benzenecarboxim idamide 

To a suspension of 4- (methylsulf onyl ) aniline (7 g, 
41 mmol) in toluene (400 mL) , trimethylaluminum (2M 
solution in toluene, 3 0.5 mL, 61 mmol) was added over 
15 minutes. The reaction mixture was warmed to room 

15 temperature and stirred for 2.5 hours. A solution of 4- 
chlorobenzonitrile (11.3 g, 82 mmol) in toluene (200 
mL) was added over 10 minutes and the reaction mixture 
was heated to 80-85°C. After ^15 hours, the reaction 
mixture was cooled to room temperature and poured over 

20 a slurry of silica gel in chloroform. After filtration, 
the residue was washed with a mixture of methylene 
chloride/methanol . The combined filtrates were ■ 
concentrated in vacuo and the resulting yellowish solid 
was stirred with a mixture of hexane/ ether (2/1, 1000 

25 mL) . The intermediate was filtered and washed with more 
of hexane/ether (2/1). The pale yellow, solid 4-chloro- 
N- [4- (methylsulf onyl) phenyl] benzenecarboximidamide 
(10.93 g, 8 6%) was used in the next reaction without 
further purification: mp (DSC) 191°C. Anal. Calc'd. for 

30 C14H13N2SO2CI: C, 54.46, H, 4.24, N, 9.07. Found: C, 
54.42, H, 4.30, N, 9.07. 



dihydro-lH- imidazole 
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Step 2 ; ?r er-a. ration f 2 - ( 4 - ~ h 1 o r ooh env 1^-4- hvd roxv - 
1 - f 4 - ( mechv 1 sul f onv 1 * oher.v 1 1 - 4 - f "rif luoromechv n - 4 , 5- 
di hvriro-lH- imidazole 

To a mixture of 4 -chioro-M- [ 4 - 
5 ( me thy Isul f ony 1 ) phenyl ] benzene car boximidamide from Seep 
1 (8 g, 2 6 mmol) and sodium bicarbonate (4.36 g, 52 
mnioi) in isopropanol (240 mL) , 3 -bromo-1, 1, 1- 
trif luoroacetone (5.4 mL, 52 mmol) was added. After 
heating the reaction mixture at 75-80°C for 24 hours, 

10 the solvent was removed. The residue was redissolved in 
methylene chloride and washed with water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
(16.2 g) was purified by chromatography (silica gel, 

15 hexane/ethyi acetate, 55/45) to give pure 2- ( 4- 

chlorophenyl) -4 -hydroxy- 1- [4- (methylsulf ony 1) phenyl] -4- 
( trif luoromethyl) -4, 5 -dihydro- IK -imidazole (6*7 g, 62%) 
as a white solid: Anal. Calc'd. for C17K14N2SO3CIF3 : C, 
48.75, K, 3.37, N, 6.69. Found: C, 48.56, H, 3.22, N, 

20 6.51. 



Example 2 




cr 



SO2CH3 

25 

2 - ( 4 -Chlorophenyl ) - 1- [ 4 - (methylsulf ony 1 ) phenyl ] 
4- ( trif luoromethyl ) -1H- imidazole 

A mixture of 2- ( 4 -chlorophenyl ) -4 -hydroxy -1- [ 4- 
3 0 (methylsulf ony 1) phenyl ] -4- (trif luoromethyl) -4,5- 

dihydrcylH-imidazole from Example 1 (6.2 g, 15.4 mmol) 
and p- toluenesulf onic acid monohydrate (0.9 g, 4.7 
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mmol* in coiuene (300 mL ) was heaced to reflux for 84 
hours. The reaction mixture was cooled and che solvent 
removed under reduced pressure. The crude residue was 
redissoived in methylene chloride and washed with 
5 water, aqueous sodium bicarbonate and brine. After 

drying (Ma2S04), filtration and concentrating in vacuo, 
the crude mixture was purified by chromatography on 
silica gel using hexane/ethyl acetate (1/1) to give 
pure 2- (4-chlorophenyl) -1- [4- (methy lsulf onyl) phenyl ] -4- 
10 ( trif luoromethyl ) -IH-imidazole (4.21 g, 71%) as a white 
solid: mp (DSC) 183°C. Anal. Calc'd. for 
C17H12N2SO2F3CI: C 50.94, H, 3.02, N, 6.99. Found: C, 
50.64, H, 3.03, N, 6.85. 

15 Example 3 



H 3 C0 2 S 




1- ( 4 -Pluorophenyl ) -4 -hydroxy- 
20 2- [4- (methylsulf onyl) phenyl] -4- 

( trif luoromethyl ) -4, 5 - dihydro - 1H- imi da so le 

Step 1: Prgnaration of 4-methvl sulf onvl-N- f 4- 

chloroohenvl 1 benzenecarboximidamidP 
25 To a suspension of 4-f luoroaniline (4 mL, 4 0 rnmol) 

in coiuene (120 mL) , t rime thy 1 aluminum (2M solution in 

toluene, 21 mL, 42 mmol) was added over 15 minutes. The 

reaction mixture was warmed to room temperature and 

stirred for 3 hours. A solution of 4- 
30 (methylsulf onyl) benzonitrile (7.65 g, 40 mmol) in 

methylene chloride (100 mL) was added over 10 minutes 
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and che reaccion mixcur- was h^, ^ 

aq u nesced co 70-75°- 

c«p.r.cur. and pou rsd OTe [~ ™ " ■ " r °°" 

chloroform. Afc-r- f;ir-^- ~ " 1Ca Sei in 

chromatography (s-Uca V Purified by 

25/751 Co give 4-m eC hylsul£onyl- N . t 4- 

chiorophenyljbenze.necarbox^ida.ide <4.1 g 3S ., 
whice solid: mp (nsc , 182 . c »• as a 

C14H1 3N2 S0 2F: c. 57 . 5 2. h. 4 . 48 , N, 9*53 S I 0 97 
FOUnd: C " 57 " 37 - «•»• ». ..21. S. 10 S9 



-M-fl.i^pf. , d _ 



To a mixture of 4-methylsulf onvl- N - U . 
3-42 n«nol> and sodium bicarbonate (575 ~ p 1 ^ *; 

<*•*. 25 mmol) was added Af " 1 ' 

mixture at 80-90'c for 24 hou * ^ rSaCCi ° n 

hours, the solvent U35 
removed. The residue was redissolved in Zl 7 
chloride and washed W1 >h methylene 
wasilea WiCh water. -The organic --a,- • 
were combined, dried over sodium sulfal TVll ^ 
concentrated in vacuo. The cr.de product (2 3 4 
Purified by chromatographv tsil^cfalTV 
acetate l/n ro „• , I silica gel. hexane/ethyl 

' i/1J Co ^ve l-(4-fl uoroDhenvl , , , . 
[4- (methylsulfonyl,p henvl j _ 4 _ ( °f ^ " 4 "^^-2- 
dihvriT-^ n« • • ^ is ny-J 4 (trifluoromechyl) -4 5- 

dihydro-lH-zmidazole (650 mg. 47%, as a ■ 
<°SC) 209*c. Anal ca'c-d ^ V * S ° lid: m P 

h - 3 -^< N, 6.96. Found: C, 51 H „ , ' 5 ' 

' 3x.j.^, h. 3.86, N, 6.57. 
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Example 4 




F 



5 1 - ( 4-Fluorophenyl ) -2 - [ 4 - (methylsulf onyl ) phenyl ] - 
4- ( trif luoromethyl ) -IH-imidazole 

A mixture of 1- ( 4-f luorophenyl) -4 -hydroxy -2- [ 4- 
(methylsulf onyl) phenyl] -4- ( trif luoromethyl) -4, 5- 

10 dihydro-lH- imidazole (Example 3) (770 nig, 1.9 mmol) .and 
p-toiuenesulf onic acid monohydrate (33 mg) in toluene 
(80 mL) was heated to reflux for 20 hours. The reaction 
mixture was cooled and. the solvent removed under 
reduced pressure. The crude residue was redissolved in 

15 methylene chloride and washed with water, aqueous 

sodium bicarbonate and brine. After drying (Na2S04) , 
filtration and concentration in vacuo, the crude 
mixture (520 mg) was purified by chromatography on 
silica gel using hexane/ethyl acetate (1/1) to give 

20 pure 1- ( 4-f luorophenyl ) -2- [4- (methylsulf onyl) phenyl] -4- 
( trif luoromethyl) -IH-imidazole (328 mg, 44%) as a white 
solid: mp (DSC) 183°C. Anal. Calc'd. for C17K12N2SO2F4T 
C, 53.13, H, 3.15, N, 7.29. Found: C, 53.20, H, 3.22, 
N, 7.18. 




PCI7US95/09506 



25 



WO 96/0 3 38 H 




YUS95/0950<> 



S0 2 CH 3 



5 2 - ( 4 -Chlorophenyl ) -1- [4 - ( methyl sulf onyl ) pheny 1 ] - 

4 -methyl - 1H- imidazole 

To a mixture of 4-chloro-N- [4- 
( me thy Isul f onyl ) phenyl ] benzene car boximidamide ( Example 

10 1, Step 1) (240 mg, 0.78 mmoi) and sodium bicarbonate 
(131 mg, 1.5 6 nunol) in isopropanol (20 mL) , excess 
chioroacetone (1.5 mL) was added. After heating to 
reflux, the reaction mixture for 72 hours , the solvent 
was removed. The residue was redissolved in methylene 

15 chloride and washed with aqueous sodium bicarbonate and 
water. The organic fractions were combined, dried over 
sodium sulfate, filtered and concentrated in vacuo. The 
crude product (370 mg) was purified by chromatography 
(silica gel, hexane/ethyl acetate, 25/75) to give pure 

20 2- (4 -chlorophenyl) -1- [4- (methylsulf onyl) phenyl] -4- 

methyl-lH- imidazole (160 mg, 67%): mp (DSC) 166°C. Anal 
Calc'd. for C17H15N2SO2CI C, 58.87, H, 4.36, N, 8.08 ^ 
Found: C, 53.78, H, 4.62, N, 7.99. 
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» S0 2 CH 3 



5 2 - { 4 -Chloropheny 1 ) -1 - [ 4 - (methylsulf onyl } phenyl ] - 

4 -phenyl -1H- imidazole 

To a mixture of 4-chloro-N- [ 4- 
(methylsulf onyl ) phenyl ] benzenecarboximidamide (Example 

10 1, Step 1) (40C mg , 1.29 nunol) and sodium bicarbonate 
(216 mg, 2.59 mmol) in isopropanol (25 mL) , 2- 
bromoacetophenone (780 mg, 3.87 mmol) was added. After 
heating the reaction mixture at 55°C for 20 hours, the 
solvent was removed. The residue was redissolved in 

15 methylene chloride and washed with aqueous sodium 
bicarbonate and water. The organic fractions were 
combined, dried over sodium sulfate, filtered and 
concentrated in vacuo. The crude product (1.2 g) was 
purified by chromatography on silica gel with 

20 toluene/ethyl acetate (75/25) to give pure 2- (4- 

chlorophenyl) -1- (4- {methylsulf onyl) phenyl ] -4-phenyl-lH- 
imidazole (300 mg, 57%) as a white solid: mp (DSC) 
202°C. Anal. Calc'd. for C22H17N2SO2CI : C, 63 .78, H, 
4.28, N, 6.76, S, 7.74. Found: C, 63 .69, H, 4.11, N, 

25 6.68, S, 7.65. 
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Example 7 




SO2CH3 

5 2 - ( 4 -Chlorophenyl ) -4 - { 4-f luorophenyl ) -1- [4- 

( methyl soil f onyl ) phenyl] -1H- imidazole 

To a mixture of 4-chloro-N- [4- 
(methylsulf ony 1 ) phenyl ] benzenecaxboximidamide ( Example 

10 1, Seep 1) (400 mg, 1.29 mmol) and sodium bicarbonate 
(216 mg, 2.59 mmol) in isopropanol (25 mL) , 2-chloro- 
4 1 -f luoroacetophenone (670 mg, 3.87 mmol) was added. 
After heating the reaction mixture at 80-85°C for 48 
hours, the solvent was removed. The residue was 

15 redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate and "water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
(800 mg) was purified by chromatography (silica gel, 

20 hexane/ethyl acetate, 1/1) to give 2- ( 4 -chlorophenyl ) - 
4- ( 4 -f luorophenyl) -1- [4 - (methylsulf onyl) phenyl] -1H- 
imidazole (200 mg, 3 6%) as a pale yellow solid: mp 
(DSC) 180°C. Anal. Calc'd. f or C22H15N2SO2FCI : C, 
61.90, H, 3.78, N, 6.56, S, 7.51. Found: C, 61.92, H, 

25 3.74, N, 6.43, S, 7.62. 
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Example 8 

Br 




SO2CH3 



5 4- ( 4-Bromopheayl) -2- ( 4-chloropheayl) -1- [4- 

(methylsulfonyl ) phenyl] - 1H- imidazole 

To a mixture of 4-chloro-N- [4- 
(methylsulfonyl) phenyl] benzenecarboximidamide (Example 

10 1, Seep 1) (400 mg, 1.29 mitiol) and sodium bicarbonate 
{216 mg, 2.59 mmol) in isopropanol (30 ml.) , 2, 4 § - 
dibromoacetophenone (720 mg, 2.53 mmol) was added. 
After heating the reaction mixture at: 80-85°C for 18 
hours, the solvent was removed. The residue was 

15 redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate and Water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
(810 mg) was purified by chromatography (silica gel, 

20 hexane/ethyl acetate, 6/4) to give 4- ( 4-bromophenyl) -2- 
(4-chlorophenyl) -1- [4- (rnethylsulf onyl ) phenyl] -1K- 
imidazole (400 mg, 64%) as a pale yellow solid: mp 145- 
48°C. Anal. Calc'd. for C22HlSN2S023rCl : C, 54.17, K, 
3.31, N, 5.74, S, 6.57. Found: C, 54.41, H, 3.33, N, 

25 5.50, S, 6.52. 
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Example 9 




S0 2 CH 3 



2-{4-Chlorophenyl) -1 - [ 4 - ( me thyl sulf onyl ) phenyl ] 
4-(2-naphthyl ) -1H- imidazole 



To a mixture of 4-chioro-N- [4- 
(methylsulfonyl) phenyl] benzenecarboximidamide (Example 
1, Seep 1) (400 mg, 1.29 mmol) and sodium bicarbonate 
(216 mg. 2.59 mmol) in isopropanol (30 mL) , 2-bromo-2'- 
acetonaphthone (970 mg, 3.89 mmol) was added. After 
heating the reaction mixture at 80-85°C for 20 hours, 
the solvent was removed . The residue was redissolved 
15 in methylene chloride and washed with aqueous sodium 
bicarbonate and water. The organic fractions were 
combined, dried over sodium- sulfate, filtered and 
concentrated in vacuo. The crude product (1.2 g) was 
purified by chromatography (silica gel. hexane/ ethyl 
acetate, 6/4) to give 2- ( 4-chlorophenyl) -1- (4- 

(methylsulfonyl)phenyl]-4-(2-naphthyl)-lH-imidazole 
(318 mg. 54%) as a pale yellow solid: mp 204-206°C. 
Anal Calc'd. for C26H19N2SO2CI : C, 68.04, H, 4.17, N . 
6.10, S, 6.99. Found: C, 67.65, K, 4.19, n, 5 96 S 
25 7.10. ' ' 
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Example 



10 




OC7 3 



cr 



S0 2 C3 3 



2- (4-Chlorophenyl) -1- [ 4 - ( methylsulf onyl ) phenyl ] - 
4 - [4 - ( trifluoromethoxy) phenyl] -1H- imidazole 



(methy Isul f onyl ) phenyl ] benzenecarboximidamide { Example 
1, Seep 1) (700 mg, 2.24 mmol ) and sodium bicarbonate 
(3 76 mg, 4.4 8 mmol) in isopropanol (25 mL), 4- 
( trifluoromethoxy ) phenacyl bromide (950 mg, 3.36 mmol) 
was added. After heating the reaction mixture at 80- 
85°C for 22 hours, the solvent was removed. The residue 
was redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate 'knd water. The organic 
fractions were combined; dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
was purified by chromatography (silica gel, 
hexane/ethyl acetate, 6/4) to give 2- (4-chlorophenyl) - 
1- [4- (methylsulf onyl) phenyl ] -4- [4- 

( trifluoromethoxy) phenyl ] -1H- imidazole (467 mg, 42%) as 
^ pale yellow solid: mp 95-97°C. Anal. Calc'd. for 
C23HI6N2SO3F3CI: C, 56.05, H, 3.27, N, 5.68, S, 6.51. 
Found: C, 55.90, K, 3.04, N, 5.62, S, 6.74. 



To a mixture of 4-chloro-N- [4- 
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Example 11 



CI 




S02CH3 



5 2 , 4 -Bis ( 4 -chlor ©phenyl) -l-[4- 

(methylsulfonyl)pheayl] -1H- imidazole 

To a mixture of 4-chloro-N- [4- 
(methylsulf onyl) phenyl ] benzenecarboximidamide (Example 
10 1, Step 1) (700 mg, 2.24 mmol) and sodium bicarbonate 
(376 mg, 4.48 mmol) in isopropanol (30 mL) , 4- 
chlorophenacyl bromide (1.05 g, 4.48 mmol) was added. 
After beating the reaction mixture at 80-8 5°C for 18 
hours, the solvent was removed. The residue was 
15 redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate and water. The organic 
fractions were combined; dried over sodium sulfate, 
filtered and concentrated In vacuo. The crude product 
was purified by chromatography (silica gel, 
20 hexane/ethyl acetate, 6/4) to give 2,4-bis-(4- 

chlorophenyl) -1- [4- (methylsulf onyl) phenyl] -1H- imidazole 
(545 mg, 55%) as a pale yellow solid: mp 169-171°C. 
Anal. Calc'd. for C22KI6N2SO2CI2 : C, 59.60, H, 3.64, N, 
6.32, S, 7.23. Found: C, 59.86, H, 3.80, N, 6.10, S, 
25 7.27. 
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Ex amp 1 e 12 




* % S0 2 CH 3 

5 2- (4-Chlorophenyl) - 4- (3-chlorophenyl) -1- [4- 

(methylsulfonyl ) phenyl] -1H- imidazole 

To a mixture of 4-chloro-N- [4- 
(methylsulf onyl) phenyl ] benzenecarboximidamide (Example 

10 1, Step 1) (700 mg, 2.24 mmol) and sodium bicarbonate 
(376 mg, 4.43 mmol) in isopropanol (35 mL) , 3- 
chlorophenacyl bromide (1.05 g, 4.48 mmol) was added. 
After heating the reaction mixture at 8Q-85°C for 18 
hours, the solvent was removed. The residue was 

15 redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate and water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
was purified by chromatography (silica gel, 

20 hexane/ethyl acetate, 6/4) to give 2- (4-chlorophenyI) - 
4- (3-chlorophenyl) -1- [4- (methylsulf onyl) phenyl] -1H- 
imidazole (525 mg, 53%) as a pale yellow solid: mp 156- 
159°C. Anal Calc'd. for C22H16N2SO2CI2 : C, 59.60, H, 
3.69, N, 6.32, S, 7.23. Found: C, 59.43, K, 3.59, N, 

25 6.15, S, 7.16. 
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SQ 2 CH 3 



5 2 - ( 4 -Cfa.loroph.enyl ) - 4 - ( 4 -me thoxypiieriy 1 ) - 1 - [ 4 - 

(methyl8ulf onyl ) phenyl ] - lH-imidasole 

To a mixture of 4-chloro-N- [4- 
(methylsulf onyl) phenyl] benzenecarboximidamide (Example 

10 1, Step 1) (700 mg, 2,24 mmol) and sodium bicarbonate 
(376 mg, 4.48 mmol) in isopropanol (50 mL) , 4- 
methoxyphenacyl bromide (1.03 g, 4.43 mmol) was added. 
After heating the reaction mixture at 75-80°C for 20 
hours, the solvent was removed. The residue was 

15 redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate and water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
was purified by chromatography (silica gel, 

20 hexane/ethyl acetate, 6/4) to give 2- ( 4 -chloropheh^l) - 
4- (4-methoxyphenyl) -1- [4 - (methylsulf onyl) phenyl] - 4- (4- 
methoxypheny 1 ) -iH-imidazole (695 mg, 71%) as a white 
solid: mp 110-113°C. Anal Calc'd. for C23H19N2SO3CI : C, 
62.94, H, 4.36, N, 6.38, S, 7.30. Found: C, 62.54, H, 

25 4.43, N, 6.17, S, 7.15. 
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Example 14 



cr 




SO,CH, 



2- (4-CHlorophenyl) -4- (3-f luorophenyl) -i- [4- 
(methylsulfoayl) phenyl] -lH-imidazols 

To a mixture of 4-chloro-N- [4- 
(mechylsulfonyl) phenyl ] benzenecarboximidamide (Example 
1, Step 1) (700 rug, 2.24 mmol) and sodium bicarbonate 
(376 mg, 4.48 mmol) in isopropanoi (30 mL) , 3- 
fluorophenacyl bromide (0.97 g, 4. 48 mmol) 'was added. 
After heating the reaction mixture at 75-80°C for 18 
hours, the solvent was removed. The residue was 
redissolved in methylene chloride and washed with 
aqueous sodium bicarbonate and water. The organic 
fractions were combined, .dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude product 
was purified by chromatography (silica gel, 
hexane/ethyl acetate, 6/4) to give 2- (4-chloroohenyl)"- 

4-(3-fluorophenyl)-l-[4-(methylsulfonyl)phenyl]-i K - 
imidazole (481 mg, 50%) as a white solid: mp 19'4-196°C. 
Anal. Calc'd. for C22HiSN 2 S0 2 FCl : c, 61.90, H, 3.78, N, 
6.56, S, 7.51. Found: C, 61.71, H, 3.59, N, 6.42, S 
25 7.69. 
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Example 15 




5 2 - ( 4 -Chlorophenyl ) -4 - [ ( 4 -chlorophenoxy ) methyl ] - 
1 - [ 4 - ( methylsTilfonyl ) phenyl ] - 1H- imidazole 

SteT) 1: Pr^r^r.ion of 1- ( 4-chloroohen oxv) -2-chloro- 
2-orooene 

10 To a mixture of 4-chiorophenol (5.1 g, 47.4 mmol) 

and potassium carbonate (13.1 g, 94.7 mmol) in acetone 
(200 mL) , 2 , 3-dichloropropene (6.6 mL, 71 mmol) was 
added. After heating to reflux the reaction mixture for 
48 hours, the reaction mixture was cooled and filtered. 

15 The residue was washed with more acetone and the 

combined filtrates were concentrated in vacuo. The 
crude pale brown liquid (11.5 g) was purified by 
chromatography (silica gel, hexane/ ethyl acetate, 
85/15) to give 1- ( 4 -chlorophenoxy) -2-chloro-2-propene 

20 (8.9 g, 98%) as a white liquid: Anal. Calc'd. for 

C9H8OCI2: C, 53.23, H, 3.97. Found: C, 53.09, H, 3.95^ 

SCSP 2: P^pnararion of l-hrnmn-3 - r ( 4 - 
chlorophftnoxvlohsnvll 

25 To a turbid solution of 1- ( 4 -chlorophenoxy ) -2- 

chloro-2-propene from Step 1 (3 g, 15.7 mmol) in 
acetonitrile/water (4/1, 100 mL,) , W-bromosuccinimide 
(4.84 g, 31.4 mmol) was added in one lot. A catalytic 
amount of 48% HBr (40 Jil) was added to the reaction and 

30 the yellowish orange mixture was stirred at room 

temperature. After 24 hours, the reaction mixture was 
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diluted wich echer and washed wich 5% w/v of sodium 
chiosulface. The organic layer was separated and washed 
wich sacuraced sodium bicarbonace and brine. After 
drying (MgSG4) , n ilcracion and concsncracion in vacuo, 
5 che crude liquid (4.3 g) was purified by chromacography 
(silica gel, hexane/echyi acecace, 80/20) to give crude 
l-bromo-3- C ( 4 -chlorophenoxy ) phenyl] -2-propanone (2.3 g, 
54%) which was used in che nexc seep without further 
ourif ication . 

10 

3 ; Preparation of 2-f4-chlnr QP h ft nvi>-4-hvdmw- 
1 - f 4 - (methvlsulfonvl ) phenyl 1 -4. r ( d- 
Chlorooh^noxvlmethvll -4 . 5-dihvriro-lH-i midazol p 
To a mixture of 4-chloro-N- [ 4- 

15 (me thy Isui f ony 1 ) phenyl ] benzenecarhoximidamide ( Example 
1, Step 1) (1 g, 3.24 mmol) and sodium bicarbonate (550 
mg, 6.5 mmol) in acetone (100 xnL) , l-bromo-3- [( 4- 
chiorophenoxy) phenyl] -2-propanone from Step 2 (1.5 g, 
5.8 mmol) was added. Afcer heacing to reflux for 24 

20 hours, the reaction mixture was filtered, washed with 
acetone and concentrated in vacuo. The crude mixture 
(2.5 g) was purified by chromatography (silica gel, 
toluene/ethyl acetate, 1/1) to give 2- (4-chiorophenyl ) - 
4 -hydroxy- 1- [4- (methylsulf ony 1) phenyl] -4-[ (4- 

25 chlorophenoxy ^methyl] -4, 5 -ciihydro-lH- imidazole (565 mg, 
35%) as a white solid. 

StSP 4 : Preparation of 7- ( 4-rhl n rooh^m/l ) -1 - r 4- 
(methvl^l fonvl ) ohenvl 1 -4- r ( 4 ■ chlomnh^oxvl m^rhvl 1 -1 y-T 
30 imidazole 

A mixture of 2- ( 4-chlorophenyl) -4 -hydroxy -1- [ 4- 
(m<?thyisulfonyl) phenyl] -4- [ ( 4 -chlorophenoxy ) methyl] - 
4, 5-dihydro-lH-imidazole from Step 3 (750 mg, 1.5 mmol) 
and p-toluenesulf onic acid monohydrate (13 5 mg) in 
35 toluene (100 mL) was heated to reflux for 48 hours. The 
reaction mixture was cooled and the solvent removed 
under reduced pressure. The crude residue was 
redissolved in methylene chloride and washed with 
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water, aqueous sodium bicarbonate and brine. After 
drying (Na2SC>4), filtration and concentration in vacuo, 
the crude mixture was purified by chromatography on 
silica gel using hexane/ethyi acetate (1/1) to give 2- 
5 ( 4 -chloropheny 1 ) -1- (4 - ( methylsulf onyl ) phenyl ] -4- [ (4- 

chlorophenoxy ) methyl ] - 1H- imidazole as a white solid: mp 
(DSC) 173°C. Anal. Calc'd for C23HigN2Ci 2 S03 »0 . 25 H2O: 
C, 57.81; H, 3.90; N, 5.86; Cl, 14.84. Found: C, 
57.67; H, 3.83; N, 5.52; Cl, 15.17. 

10 




so 2 ca 3 

15 2 - ( 3 -Cliloro- 4 -me thylplienyl ) -1- [4- 

(methylsulfonyl ) phenyl] -4- { tr if luoromethyl ) -1H- 

imidazole 

St<5P 1: Preparation of 3 -chloro-4-mpKhvl-M- f A - 
20 (methvlsulf onvl ) ohenvl 1 benzen gcarboximidamido 

To a suspension of 4- (methylsulf onyl) aniline (2.82 
g, 16.5 mmol) in toluene (150 mL) , trime thy 1 aluminum 
(2M solution in toluene, 12.5 mL, 24.7 mmol) was added 
over 15 minutes. The reaction mixture was warmed to 
25 room temperature and stirred for 2.5 hours. A solution 
of 3-chloro-4-methylbenzonitrile (5 g, 33 mmol) in 
toluene (100 mL) was added over 10 minutes and the 
reaction mixture was heated to 90-95°C. After 20 hours, 
the reaction mixture was cooled to room temperature and 
3 0 poured over a slurry of silica gel in chloroform. After 
filtration, the residue was washed with a mixture of 
methylene chloride/mechanoi (2/1) . The combined 
filtrates were concentrated in vacuo and the resulting 
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yellowish solid was stirred winh a mixture of 
hexane/echer (2/1, 700 mLl . The ip.c -srmediace was 
filtered ai.d washed with more of hexane/echer i 2 / 1 ) . 
The pale yellow solid 3 -chloro-4 -meehyi-N- ( 4~ 
5 (methylsulf ony 1 ) phenyl ] benzenecarboximidamide (4.7 g , 
83%) was used in the next reaction wichouc further 
purification: mp (DSC) 179°C. Anal. Calc'd. for 
C15H15N2SO2CI: C, 55.81, H, 4.63, N, 3.63. Found: C, 
55.65, H, 4.63, N, 8.59. 

0 

Step 2: Preparation of 2- ( 3 -chloro-4 -methvlphenvl ) -4- 
hvdrow-1- F4- (methvlsulfonvl ) ohenvlT -4- 
frrifluoromethvl) -4 . 5-dihvdro-lH- imidazole 



15 (mechylsulf ony 1 ) phenyl] benzenecarboximidamide from Seep 
1 (2.35 g, 7.3 mmol ) and sodium bicarbonace (1.23 g, 
■ 14.6 mmol) in isopropanol (100 mL) , 3 -bromo-1 , 1 , 1- 
trifluoroacetone (5.4 mL, 52 mmol) was added. Afcer 
heacing Co reflux Che reaction mixture for 24 hours, 

20 Che solvent was removed. The residue was redissolved in 
methylene chloride and washed with water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude mixture 
(7.3 g) was purified by chromatography (silica gel, 

25 toluene/ethyl acetate, 1/1) to give 2- (3-chloro-4- 

methylphenyl ) -4 -hydroxy- 1- [4 - (mechylsulf ony 1) phenyl] - 4- 
{ tr if luqr o methyl) -4, 5-dihydro-lH-imidazole (0.79 g, 
25%) as a white solid: mp 201°C. Anal. Calc'd. for 
C18H16N2SO3F3C1-0.5 PhCH3 : C, 53.92, H, 4.21, N, 5.81. 

30 Found: C, 54.20, H , 4.19, N, 5.67. 

St^p 3 : Preparation of 2 - ( 1 -methy lohenvl ) -1- 

f 4- ( methvl sul f onvl ) nhenvl 1 -4- it rif lunmmethvl) -1K- 

3 5 A mixture of 2- ( 3 -chloro-4 -methylphenyl ) -4- 

hydroxy-1- [4 - (methylsulf ony 1 ) phenyl ] -4- 

( trif luoromethyl) -4 , 5-dihydro-lH-imidazole from Step 2 
(725 mg, 1.7 mmol) and p- toluenesulf onic acid 



To a mixture of 3 -chloro-4 -methyl-N- [4- 
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monohydrace (150 mg) m coluene (40 ml) was heated to 
reflux for 43 hours. The reaction mixture was cooled 
and the solvent removed under reduced pressure. The 
crude residue was redissolved in methylene chloride and 
5 washed with water, aqueous sodium bicarbonate and 
brine. After drying (Na2SC>4), filtration and 
concentration in vacuo, the crude mixture (860 mg) was 
purified by chromatography on silica gel using 
toluene/ethyl acetate 1/1 to give pure 2- (3-chloro-4- 
10 methyiphenyl) -1- [4- (methylsulf onyl } phenyl] -4- 

(trif luoromethyl) -lK-imidazole (660 mg, 95%) as a white 
solid: mp(DSC) 206°C. Anal. Calc'd. for 

C18K14N2SO2F3CI: C, 52.12, H, 3.40, N, 6.75, S, 7.73. 
Found: C, 52.24, H, 3.45, N, 6.64, S, 7.83. 

15 



20 




SO^CH, 



5-[l-[4- ( Methylsulf onyl ) phenyl ] -4- 
( trif luoromethyl ) -lH-imidazol -2-yl ] -1,3- 

bensodioxole 

SCe? 1 ; Prgpar^tion of 3 . 4-methvl pnodinyv-N- f 4- 
25 (mer.hvl sul f onvl ) ohgnvl 1 benzpn.ecarboy^ mid^mi do 

To a suspension of (4-methylsulf onyl) aniline (2.82 
g, 16.5 mmol) in coluene (150 mL) , trimethylaluminum 
(2M solution in toluene, 12.5 mL, 24.7 mmol) was added 
over 15 minutes. The reaction mixture was warmed to 
30 room temperature and stirred for 2.5 hours. A solution 
of piperonylcnitrile (4.85 g, 33 mmol) in toluene (100 
mli) was added over 10 minutes and the reaction mixture 
was heated to 90-9 5°C. After 20 hours, the reaction 
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mixture was cooled co room temperature and poured over 
a slurry of silica gel in chloroform. After filtration, 
che residue was washed with a mixture of methylene 
chloride/mechanol (2/i). The combined filtrates were 
5 concentrated in vacuo and the resulting yellowish solid 
was stirred with a mixture of hexane/ether (2/1, 1000 
mL) , The product was filtered and washed with more of 
hexane/ether (2/1). The pale yellow solid 3,4- 
methylenedioxy-N- [4 - (methylsulf onyl ) phenyl ] 
10 benzenecarboximidamide (4.8 g, 91%) was used in the 
next reaction without further purification: mo (DSC) 
214°C. Anal. Calc'd. for C15H14N2SO4: C 56.59, K ( 
4.43, N, 8. 80. Found: C, 56.33, K, 4.28, N, 8.66. 

15 2; Preparation of 5-M.-ra- 

(methvlsulfonvl) ohenvll -4-hvdroY y-4- ( r.-rif luoromethvl ) - 
4 , 5 - dihvdro - 1H - imida 20 1 - 2 -v 1 1 -1 . l -b^r^ndi n^gl * 

To a mixture of 3 , 4-methylenedioxy-N- [4- 
( methylsulf onyl) phenyl] benzenecarboximidamide from Step 

20 1 (2.32 g, 7.3 mmol) and sodium bicarbonate (1.23 g, 
14.6 mmol) in isopropanol (100 mL) , 3-bromo-l, 1, 1- 
trif luoroacetone (5.4 mL, 52 mmol) was added. After 
heating the reaction mixture to reflux for 24 hours, 
the solvent was removed. The residue was redissolved in 

25 methylene chloride and washed with water. -The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude mixture 
(7.1 g) was purified by chromatography (silica gel, 
toluene/ethyl acetate, 1/1) to give 5-[l-[4- 

30 (methylsulf onyl) phenyl] - 4 -hydroxy- 4 - ( trif luoromethyl ) - 
4 , 5-dihydro-lK-irnidazol-2-yl] -1, 3-benzodioxole (1.46 g, 
474) as a white solid: mp 200-202°C. Anal. Calc'd. for 
CI8H15N2SO5F3-O.25 PhCH3: C, 52.55, K, 3.80, N, 6.21. 
Found: C, 52.73, H, 3.78, N, 6.01. 
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10 



15 



25 



30 



3 - Preparation n ^ ^ - : i - f a - 
^.g-hvlsul for.vl ) phenyl 1 -4- frrtf luornm^rhvl ' 
irr.idazol-2 -vl 1 -1 . 1-hPH7nd^vn) ^ 

A mixcure of 5 - [ 1 - ( 4 - ( methyisulf ony 1 ) phenyl ] -4 - 
hydroxy -4- ( cr if luoromechyl) - 4, 5-dihydro-lH-imidazol-2- 
yl] -1, 3-benzodioxole from Seep 2 (1.26 g, 2.9 mmoi) and 
p-coluenesulf onic acid mcnohydrate (200 mg) in toluene 
(50 mL) was heated to reflux for 72 hours. The reaction 
mixture was cooled and the solvent removed under 
reduced pressure. The crude residue was redissolved in 
methylene chloride and washed with water, aqueous 
sodium bicarbonate and brine. After drying (Na2SC>4), 
filtration and concentration in vacuo, the crude 
mixture (1.34 g) was purified by chromatography on 
silica gel using toluene/ethyl acetate 1/1 to give pure 
5 - [1- [4 - ( mechylsulf ony 1) phenyl] -4- ( trif luoromechyl ) -1h- 
imidazol-2-yl] -1,3-benzodioxole (940 mg, 80%) as a 
white solid: mp (DSC) io5°C. Anal Calc'd. for 
C18H13N2SO4F3: C, 52.63, H, 3.19, N, 6.83. Found: C, 
20 53.05, H, 3.19, N, 6.65. 




H3C0 



S0 2 CH 3 



2 - ( 3 -Fluoro-4 -methoxyphenyl ) -1- [4 - 
(ffiethylsulfonyl)piienyl] - 4- ( tri f luoromechyl ) -1H- 

imidazole 

SECT? \ ; Preparation of 1 -f 1noTv w4-mgrfioxv-N- T4- 
(rcethvl sul f onv^ ) ohenvl 1 ben^npr arbnv^ ^ ^^: ^ 

To a suspension of 4- (methylsulf onyl) aniline (2.82 
g, 16.5 mmol) in toluene (150 mL) , trimethylaluminum 
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(2M solution in toluene, 12.5 mL, 24.7 mmol ) was added 
over 15 minutes. The reaction mixture was warmed to 
room temperature and stirred for 2.5 hours. A solution 
of 3 - f luoro-4 -mechoxybenzoni trile (5 g, 33 mmol) in 
5 toluene (100 mL) was added over 10 minutes and the 

reaction mixture was heated to 80-85°C. After 20 hours, 
the reaction mixture was cooled to room temperature and 
poured over a slurry of silica gel in chloroform. After 
filtration, the residue was washed with a mixture of 

10 -methylene chloride/methanol (2/1) . The combined 

filtrates were concentrated in vacuo and the resulting 
yellowish solid was stirred with a mixture of 
hexane/ether (2/1, 1000 mL) . The intermediate was 
filtered and washed with more hexane/ether (2/1) . The 

15 pale yellow solid 3 -f luoro-4-methoxy-N- [4- 

(methylsulfonyl ) phenyl] benzenecarboximidamide (3.95 g, 
74%) was used in the next reaction without further 
purification: mp (DSC) 19 5°C. Anal. Calc'd. for 
C15H15N2SO3F: C, 55.89, H, 4.69, N, 8.69. Found: C, 

20 55.92, H, 4.74, N, 8.53. 

Steft 2: Preparation of 2 - (3 -f luoro-4 -methoxvph envl ) - 

4-hv<2rQxv-l- r4- (mechvlsulfonYDphenyll -4- 

ffriflnnromfir.hvl) -4 , 5 -dihvdro-lH- imidazole 
25 To a mixture of 3 -f luoro-4 -me thoxy-N- [ 4- 

(methylsulf onyl ) phenyl ] benzenecarboximidamide from Step 
1 (4.15 g, 12.9 mmol)—and sodium bicarbonate (2.16 g, 
25.8 mmol) in isopropanol (150 mL) , 3 -bromo-1 , 1 , 1- 
trif luoroacetone (4.8 mL, 45 mmol) was added. After 
3 0 heating the reaction mixture at 70-75°C for 20 hours, 

the solvent was removed. The residue was redissolved in 
methylene chloride and washed with water. The organic 
fractions were combined, dried over sodium sulfate, 
filtered and concentrated in vacuo. The crude mixture 
3 5 (7.8 g) was purified by chromatography (silica gel, 
toluene/ethyl acetate, 7/3) to give 2- (3 -f luoro-4- 
methoxyphenyl ) -4 -hydroxy-1- [4 - (methylsulf onyl ) phenyl] - 
4- ( trif luoromethy 1 ) -4 , 5 -dihydro-lH- imidazole (3 . 54 g, 
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64%) as a whits solid: mp (DSC) 210°C. Anal. Caic'd. 
for C1SK3.SN2SO4F4 -0 . 1 PhCH3 : C, 50.35, H, 3. S3, X , 
5.34. Found: C, 50.61, H, 3.64, N, 6.16. 



5 SiSP 3 ; Preparation of 2- M -f lno-o-d -methoxvphenv 1 ' - 
1- f4- f mer hvlsulf onvl >phenvl 1 -4- (r.r i ^luoromerhvl ) -1K- 
imidazolg 

A mixture of 2 - ( 3 - f luoro-4 -mechoxyphenyl ) - 4 - 
hydroxy- 1- [4 - ( me thy Isul f onyl ) phenyl] -4- 

10 (trif iuoromethyl) -4, 5-dihydro-lH-imidazoie from Step 2 
(3.4 g, 7.9 mmol) and p-toluenesulf onic acid 
monohydrate (700 mg) in toluene (200 inL) was heated to 
reflux for 72 hours. The reaction mixture was cooled 
and the solvent removed under reduced pressure. The 

15 crude residue was redissolved in methylene chloride and 
washed with water, aqueous sodium bicarbonate and 
brine. After drying (Na2S04) / filtration and 
concentration in vacuo, the crude mixture (3.5 g) was 
purified by chromatography on silica gel using 

20 toluene/ethyl acetate (8/2) to give pure 2- (3-f luoro-4- 
methoxyphenyl) -1- [4 - (methylsulf onyl) phenyl] - 4- 
( trif luoromethyl ) -IH-imidazole (2.12 g, 65%) as a white 
solid: mp (DSC) 182°C. Anal. Caic'd. for C13H14N2SO3F4 : 
C, 52.17, H, 3.41, N, 6.76, S, 7.74. Found: C, 52.56, 

25 K, 3.65, N, 6.53, S, 8.01. 

Example 19 




S02CH3 

30 
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2-(4-Clilorophenyl) - 4- [( pheny lthio ) methyl ] -1- [ 4 - 
(methylsulf onyl ) phenyl] -iH-imidazole 

g r o n 1 : prpnararion o ? 1 -hromo-3 -p hpnvl-hio-2 - 
5 pr.inanone 

l-Bromo-3-phenylthio-2-propanone is synthesized by 
reaction of thiophenoi with 2 , 3-dichloropropene 
followed by treatment of the resulting product with 
aqueous NBS as described for Example 15 . 

10 

?r or^2 : Pranarat<nn of ? - 1 4 -rhl nroohenvl ) - 4 -hvdrPXV- 
1 -f A - (mP^hvl <="1 fnm/1 )nh°nvll -^f (phenyl r.h io ) methyl 1 - 
A . q-fi-ihvdrn-1H-im -»<ia7.nle 

To a mixture of 4-chloro- N- [4- 
15 (methylsulfonyl) phenyl ]benzenecarboximidamide (Example 
1, Step 1) (1 mmol) and sodium bicarbonate (2 mmol) in 
acetone (20 mL) , l-bromo-3 -pheny lthio-2-propanone (1.5 
mmol) is added. After heating to reflux for 24 hours, 
the reaction mixture is filtered, washed with acetone 
20 and concentrated in vacuo. The crude product is 

purified by chromatography (silica gel, toluene/ethyl 
acetate) to give 2- (4-chlorophenyl) -4-hydroxy-l- [4- 
(methylsulf onyl ) 

phenyl] -4- [ ( pheny Ithio) met hyl] -4 , 5-dihydro-lH-imidazole . 

25 

Sr.pn 3 : PrpnaraH nn of 1 - ( A-chlorotrtienvl > - 4 - 

r fp>wlT1v1 -T 4- (metthvlSMlfonvl) Phenyl 1 -1H- 

imidazole 

.A mixture of 2- ( 4-chlorophenyl) -4-hydroxy-l- [4- 
30 (methylsulfonyl) phenyl] -4-[ (phenylthio) methyl] -4,5- 
dihydro-lH- imidazole (1 mmol) and p-toluenesulf onic 
acid monohydxate (100 mg) in toluene (70 mL) is heated 
to reflux for 48 hours. The reaction mixture is cooled 
and the solvent removed under reduced pressure. The 
3 5 crude residue is redissoived in methylene chloride and 
washed with water, aqueous sodium bicarbonate and 
brine. After drying (Na2S04), filtration and 
concentration in vacuo, the crude mixture is purified 
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by chromacography or. silica gel using hexane/ecny 1 
acecacs co give 2 - ( 4 -chioropheny i ) -4 - 

t (pheny Ithio ) me: hy 1 ] - 1 - ( 4 - \ methy Isuif onyl ) pheny i ] - 1H- 
imidazole . 

5 

Example 2 0 




S0 2 CH 3 



10 2 - ( 4 -Chlorophenyl ) - 4 - [ (N-methyl-N- 

phenylamino ) methyl ] -1- [4- 
(methylsulfonyl ) phenyl] -1H- imidazole 

Sw5P 1: Preparation of l-bromo-3 - (N-met hvl-ar- 

15 phenvl amine* -2-prppanone 

l-Bromo-3- (N-methyl-N-phenylamine) -2 -prop anon e is 
synthesized by reaction of N- methyl aniline with 2,3- 
dichloropropene followed by treatment of the resulting 
product with aqueous NES as described for Example 15. 

20 

SCSP 2: Preparation of 2- f 4-chloronheTtvll -4-hvdrnyv- 
4- f fN-methvl-N-phenvlamino^methvn -1- F4- 
(methvlsulfonvl) ohenvll -4 , 5-dihvdro-lK- i midazole 
To a mixture of 4-chloro-N- [4- 

25 (methylsulfonyl) phenyl] benzenecarboximidamide (Example 
1, Step 1) (1 mmol) and sodium bicarbonate (2 mmol) in 
acetone (20 mL.) , l-bromo-3 - (N-methyl-N-phenylamine) -2 - 
propanone from Step 1 (1.5 mmol) is added. After 
heating to reflux for 24 hours, the reaction mixture is 

30 filtered, washed with acetone and concentrated in 

vacuo. The crude product is purified by chromatography 
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(silica gel, coluene/'echy i acecace) co give 2 - ( 4 - 
chloropheny 1 ) -4 - hydros/ - 4 - ( { N- methyl -N- 
pheny I amine ) mechy 1 ] - 1 - [ 4 - (me thy Isul £ ony 1 ) phenyl 1-4,5- 
di hydro- 1H- imidazole . 

5 

Sl eo 3 : Preparation of 2 - f .4 -chlornnhenvl ) -4- f (n- 
methvl -N-ohenvIamino ) methvl 1 - 1 - f 4 - 
(tnerhvlsulfonvl ) ohenvll -IH-imidazol e 

A mixcure of 2 - ( 4 -chloropheny 1 ) -4 -hydroxy- 4 - [ (N- 

0 me chyl-N- phenyl amine) mechyl] -1- [4- 

(methylsulf onyl ) phenyl ] -4 , 5-dihydro-lH-imidazole ( 1 
mmol) and p- toluenesulf onic acid monohydrate (100 mg) 
in toluene (70 mL) is .heated to reflux for 48 hours. 
The reaction mixture is cooled and the solvent removed 

5 under reduced pressure. The crude residue is 

redissolved in methylene chloride and washed with 
water, aqueous sodium bicarbonate and brine. After 
drying (Na2S04) , filtration and concentration in vacuo, 
the crude mixture is purified by chromatography on 

0 silica gel using hexane/ethyl acetate to give 2- (4- 

chlorophenyl) -4- [ (N-methyl-N-phenylamine) methyl] -1- [4- 
{ me thy Isul f onyl ) phenyl] -IH-imidazole. 

Example 21 

5 




SO2CH3 



2 - ( 4 - Chlorophenyl ) -4 - [ 2 -Quinolyl ) methoxymethyl ] - 
1 - [ 4 - ( met hyl sul f onyl ) phenyl ] -1H- imidazole 
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The compound 1 -bromo-3 - ( 2 -qumoiy imethoxv J -2 - 
propanone is synches i zed by reaction of 2- 
5 chloromechy iquinoiine with 2 -chloro -2-propen-i-ol 

followed by treatment of the resulting quinoly lether 
with aqueous MBS. 

2- Preparation of 2- ( 4 -rhl oronh^vl ) -4-hvrimxv- 

10 1- f 4- fmerhylsulfonvl ) phenvl 1 -4- f (2- 

quinolvlmenhoxv) methvl 1 - 4 . S-dihydro- lH-imi darol p 

To a mixture of 4-chloro-N- [4- 
(methyisui f onyl ) phenyl ] benzenecarboximidamide { Example 
1, Seep 1) (1 mmol) and sodium bicarbonate (2 mmol) in 

15 acetone (20 mL) , l-bromo-3- ( 2 -quinoly Imethoxy ) -2- 
propanone from Step 1 (1.5 mmol) is added. After 
heating to reflux for 24 hours, the reaction mixture is 
filtered, washed with acetone and concentrated in 
vacuo. The crude product is purified by chromatography 

20 (silica gel, toluene/ethyl acetate) to give 2- (4- 

chlorophenyl) -4-hydroxy-l- [4- (methylsulf onyl) phenyl] -4- 
[ ( 2 -quinoly Imethoxy) methyl] -4 , 5 -dihydro-lH- imidazole . 

SteT? 3 : Preparation of 2- ( 4 -rh loronnpnyl ) -1- f 4 - 
25 (methvlsulfonvl ) phenyl 1 -4- r f 2 - miino Ivl mer-hnxv ) methvl 1 - 

A mixture of 2- ( 4 -chlorophenyl ) -4-hydroxy-l- [ 4- 
(methylsulfonyl) phenyl] -4- [ (2 -quinoly Imethoxy) methyl] - 
4 , 5-dihydro-lK- imidazole (1 mmol) and p- toluenesulf onic 

30 acid monohydrate (100 mg) in toluene (70 mL) is heated 
to reflux for 48 hours. The reaction mixture is cooled 
and the solvent removed under reduced pressure. The 
crude residue is redissolved in methylene chloride and 
washed with water, aqueous sodium bicarbonate and 

35 brine. After drying (Na2SC>4), filtration and 

concentration in vacuo, the crude mixture is purified 
by chromatography on silica gel using hexane/ ethyl 
acetate to give 2- ( 4 -chlorophenyl ) -1- [ 4 - 



# 
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(me thy Isul tony I ) phfeny i 1 -4 - ( ( 2 -qui no lylmethoxy ) mechy 1 ] - 
1H- imidazole . 



10 

Steg 1 ; Preparation of 4-flnnr o-N-f4> 
(methvlsul fonvl) Phenyl 1 benzenecarboxi midamidP 

To a suspension of 4 - (methylsulf onyl ) aniline (3.53 
g, 20.2 mmol) in toluene (100 mL) , trime thy 1 aluminum 

15 (15.2 ml, 2M solution in toluene, 30.2 mmol) was added 
over 15 minutes. The reaction mixture was warmed to 
room temperature and stirred for 2.5 hours. A solution 
of 4-f luorobenzonitrile (5 g, .40.3 mmol) in toluene 
.,{.100 mL) was added over 10 minutes and the reaction 

20 mixture heated to 80-8 5°C. After 20 hours, the 

reaction mixture'was cooled to room temperature and 
poured over a slurry of silica gel in chloroform. 
After filtration, the residue was washed with a mixture 
of methylene chloride/methanol (2/1) . The combined 

25 filtrates were concentrated in vacuo and the resulting 
yellowish solid stirred with a mixture of hexane/ether 
(2/1, 1000 mL) . The intermediate was filtered and 
concentrated. The pale yellow solid 4-f luoro-N- [4 - 
(methylsulf onyl) phenyl ] benzenecarboximidamide (5.25 g, 

3 0 87%) was used in the next reaction without further 
purification: mp (DSC) 206. 2°C . Anal. Calc'd for 



Example 2 2 



5 




SQ 2 CH 3 



2 - ( 4 -Fluorophenyl ) - 1- [ 4 - ( methylsulf onyl ) phenyl ] - 
4 -trif luoromethyl- 1H- imidazole 
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Ci 4 Hi3N2cS03'1.25 H 2 0 : C, 53.41; H , 4.91; M, 3.90. 
Found: C, 53.08; H, 4.50; N, 8.61. 



Sr.gp 2: Prqnarar.inn of 2- f 4 - g luorophenvl > -4 -hydroxy - 
5 1 - r 4 - (men hvlsul f ony 1 * phenyl ^ -4 - rr i f luoromer hy 1 - 4.5- 
dihvdro-lH- imidazole 

To a mixture of 4-f luoro-N- [4- 
(methylsulf onyl ) phenyl ] benzenecarboximidamide ( Seep 1 ) 
(4.5 g. 15.4 rranol) and sodium bicarbonate (2.59 g, 30.8 
10 mmol) in isopropanol (200 mL) , 3 -bromo-1 , 1 , 1- 

trif luoroacecone (3.2 mL) was added. Afcer heating the 
reaction mixture at 7 5-30°C for 22 hours, the solvent 
was removed. The residue was redissolved in methylene 
chloride and washed with water. The organic fractions 
15 were combined, dried over sodium sulfate, filtered and 
concentrated in vacuo. The crude mixture (7.2 g) was 
purified by chromatography (silica gel, toluene/ ethyl 
acetate, 1/1) to give 2- ( 4-f luorophenyl) -4-hydroxy-l- 
[4- ( me thy Isulfonyl) phenyl] -4-trif luoromethyl-4 , 5- 
20 dihydro -IK- imidazole (3.28 g, 53%) as a white solid: mp 
(DSC) 203°C. Anal. Calc 1 d for C17K14N2F4SO3 : C, 50.75; 
H, 3.51; N, 6.96. Found: C, 51.16; H, 3.69; N, 6.54. 

Step 3: Preparat ion of 2 - ( 4 -f luoroohenvl ) -1 - T 4- 
25 (mPthvlsulfonvl) nhenvll -4-r.r j f liiQrompr.hvl -IH-imidazole 
A mixture of 2- (4-f luorophenyl) -4-hydroxy-l- [4- 
(methylsulf ony 1 ) phenyl] -4-trif luoromethyl-4, 5 -dihydro - 
lH-imidazoie (Step 2) (2.8 g, 7 mmol) and p- 
toluenesulf onic acid monohydrate (3 00 mg) in toluene" 
30 (200 mL) was heated to reflux for 72 hours. The 

reaction mixture was cooled and the solvent removed 
under reduced pressure. The crude residue was 
redissolved in methylene chloride and washed with 
water, aqueous sodium bicarbonate and brine. After 
3 5 drying (Na2S04) , filtration and concentration in vacuo, 
the crude mixture (3.2 g) was purified by 
chromatography on silica gel using toluene/ ethyl 
acetate (1/1) to give pure 2- ( 4-f luorophenyl ) -1- [ 4- 
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(mechylsul conyl ) phenyl j -4 - crif iucromechvl - 1H- irr.idazei 
(1.38 g , 52%) as a white solid: mp ; DSC '■ 205. 5°C. 
Anal. Calc'd fcr C17H12N2F4SO2 : C , 53.12; H, 3.15; N\ 
7.29; S, 8.34. Found: C, 53.13; H, 3.17; M , 7.26; S, 
5 3.57. 

Example 23 




S0 2 CH 3 

10 

1- [4- (Methylsulfonyl)phenyl] -2 -phenyl -4 - 
trifluoromethyl-lH- imidazole 



SCSP 1; Preparation of M-f4- 

15 (mer.hvl sul f onvl ) Phenyl 1 benzengra r-bnximi riami Hp 

To a suspension of 4- (methylsulfonyl) aniline (12 
g, 70 itimol) in toluene (400 mL) , t r ime thy 1 a lum± num 
(52.5 ml, 2M solution in toluene, 0.1 mol) was added 
over 15 minutes . The reaction mixture was warmed to 

20 room temperature and stirred for 3.5 hours. A solution 
of benzonitrile (14.5 g, 0.14 mol) in toluene (300 mL) 
was added over 10 minutes and the reaction mixture 
heated to 70-75°C. After 17 hours, the reaction 
mixture was cooled to room temperature and poured over 

25 a slurry of silica gel in chloroform. After filtration, 
the residue is washed with a mixture of methylene 
chloride/methanol (2/1) . The combined filtrates are 
concentrated in vacuo and the resulting yellowish solid 
is stirred with a mixture of hexane/ether (2/1, 1000 

30 mL) . The intermediate is filtered and washed with more 
of hexane/ether (2/1). The yellowish solid N-[4- 
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(mechylsul f ony I ) phenyl ] benzenecarboximidamide (16.7 g , 
37%) was used in the next reaction without further 
puri £ icacion . 

5 Sreo 2: Prepara tion of 4 -hvdrnxv-l - r 4 - 

(met hvlsul f onvl ) phenvl 1 -2-ohenv 1-4 - tr 1 f Inoromethvl -4 , 5 - 
dihvdra- 1H- imidazole 

To a mixture of N- [4- ( me t hy 1 su 1 f ony 1 ) phenyl] 
benzenecarboximidamide (Step 1) (16.5 g, 60.1 mmol) and 

10 sodium bicarbonate (10.1 g, 0.12 mol) in isopropanol 
(900 mL) , 3 -bromo-1 , 1 , 1-trif luoroacetone (8.7 ml, 84 
mmol ) was added. After heating the reaction mixture at 
7 5 -30°C for 20 hours, the solvent was removed. The 
residue was redissolved in methylene chloride and 

15 washed with water. The organic fractions were 

combined/ dried over sodium sulfate, filtered and 
"concentrated in vacuo. The crude mixture was purified 
by chromatography (silica gel, hexane/ethyl acetate, 
45/55) to give 4-hydroxy-l- ( 4- (methylsulf onyl) phenyl] - 

20 2 -phenyl -4 -trifluo romethy 1-4 , 5 -dihydro-lH- imidazole 
(13.6 g, 59%) as awhite solid: mp 189 - 190°C. Anal. 
Calc'd for Ci 7 H 15 N2F3S03 : C, 53.12; H, 3.93; N, 7.29; S, 
8.34. Found: C, 53.05; K, 3.90; N, 7.14; S, 8.38. 

25 Step 3 ; Preparation of 1- M - lmer.hvlsnT f nn vl inh^vl 1 - 
2 -nhenvl-4 - tr if luoromethyl- 1H- imidazole 

A mixture of 4-hydroxy-l- [4- 
( me thy Isul f ony 1 ) phenyl ] -2 -phenyl - 4 - trif luoromethy 1 -4 , 5 - 
dihydro-lH-imidazole (Step 2) (5.43 g, 14.1 mmol) and"" 

30 p-toluenesulf onic acid monohydrate (1.63 g) in toluene 
(500 mL) was heated to reflux for 9 6 hours. The 
reaction mixture was cooled and the solvent removed 
under reduced pressure. The crude residue was 
redissolved in methylene chloride and washed with 

3 5 water, aqueous sodium bicarbonate and brine. After 

drying (Na2S04) , filtration and concentration in vacuo, 
the crude mixture was purified by chromatography on 
silica gel using hexane/ethyl acetate (65/35) to give 



WO 96/03388 



PCT/US95/09506 



133 

pure I- t 4 - t mechy isul fcny 1 ) phenyl ] -2 -pheny 1-4 - 
cri f luoromethy 1 - 1H- imidazole (3.12 g , 60%) as a white 
solid: mp (DSC) 233°C. Anal. Calc'd for C itHi 3N2F3SO2 : 
C. 55.73 ; H, 3.53; N, 7.65; S, 8.75. Found: C, 55.49; 
5 H, 3.47; N,7.46; S,8.95. 



Example 24 




so 2 ch 3 

10 

2- ( 4-Methylphenyl ) -1- [4 - (metliy Isul f onyl ) phenyl] - 
4 - trif luoromethyl- 1H -imidazole 



g^gp i: Preparation of 4-methyl-N- r 4- 

15 fmethvlsulfonvl ) nhenvl 1 benzenecarboximidamide 

To a suspension of 4- (methylsulf onyl ) aniline (3.57 
g, 20.9 mrnol) in toluene (150 mL) , ' trimethyialuminum 
(15.6 ml, 2M solution in toluene , 31.4 mnioi} was added 
over 15 minutes. The reaction mixture was wanned to 

20 room temp_e_rature and stirred for 2.5 hours. A solution 
of 4-methylbenzonitrile (5 ml, 41.8 mmol) in toluene _^ 
(100 mL,) was added over 10 minutes and the reaction 
mixture heated to 80-8 5°C. After 20 hours, the 
reaction mixture was cooled to room temperature and 

25 poured over a slurry of silica gel in chloroform. 

After filtration, the residue was washed with a mixture 
of methylene chloride/methanol (2/1) . The combined 
filtrates are concentrated in vacuo and the resulting 
yellowish solid was stirred with a mixture of 

30 hexane/ether (2/1, 600 mL) . The intermediate was 

filtered and washed with more of hexane/ether (2/1). 
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The pale yellow solid 4 -mechy i -N- [ 4 - 

tmechy isul f ony 1 ) phenyl j benzenecarboximidamide (5.3 g , 
88%) was used in the next reaction wichouc further 
purification: mp (DSC) 213°C. Anal. Caic'd for 
5 C15H16N2SO2: C, 62.43 ; H. 5.59; N , 9.71. Found: C, 
62.00, H, 5.52; N,9.60. 

Step 2; Preparation of 2 - ( 4 -methvlohenvl ) - 4 -hvdroxv- 
1 - f 4 - ( methylsulfonvl ^ ohenvl 1 -4-er i f luoromethvl- 4 . 5- 

10 dihvdro-lH- imidazole 

To a mixture of 4 -methyl -N- [ 4- 
(methylsulf onyl ) phenyl] benzenecarboximidamide (Step 1 ) 
(5 g, 17.4 mmol) and sodium bicarbonate (2.9 g, 3 4.7 
mmol) in isopropanol (200 mL) , 3 -bromo-1 ,1,1- 

15 tr if luoroacetone (3.6 mi, 34.7 mmol) was added. After 
heating the reaction mixture at 75-80°C for 20 hours, 
the solvent was removed. The residue was redissolved 
in methylene chloride and washed with water. The 
organic fractions were combined, dried over sodium 

20 sulfate, filtered and concentrated in vacuo. The crude 
mixture (8.9 g) was purified by chromatography (silica 
gel, toluene/ethyl acetate 6/4) to give 2-{4- 
methyiphenyl) - 4 - hydroxy - 1 - [4- (methy isulf onyl ) phenyl] -4- 
trif iuoromethyl-4 , 5-dihydro-lH-imidazole (3.28 g, 47% ) 

25 as a white solid: mp 198 - 199°C. Anal. Caic'd for 
C18H17N2F3SO3 .0.3 PhMe C, 56.67; H, 4.59; N, 6.58. 
Found: C, 56.95; H, 4.68; N, 6.13. 

SCep 3; Preparation of 2- (4-methvlphenvl) -1- f 4- 
30 (methvlsulfonvl) phenvl 1 -4 -tr if luoromerhvl-lH- imidazole 
A mixture of 2- ( 4 -methyiphenyl) -4 -hydroxy -1- [4- 
(methylsulfonyl) phenyl] -4-trif luoromethyl-4 , 5-dihydro- 
1H- imidazole (Step 2) (0.9 g, 2.3 mmol) and p- 
toluenesulf onic acid monohydrate (150 mg) in toluene 
3 5 (100 mL) was heated to reflux for 72 hours. The 

reaction mixture was cooled and the solvent removed 
under reduced pressure. The crude residue was 
redissolved in methylene chloride and washed with 
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water, aqueous sodium bicarbonate and brine. After 
drying ENa2S04), filtration and concentration in vacuo, 
the crude mixture was purified by chromatography on 
silica gel using toluene/ ethyl acetate (1/1) to give 
pure 2- ( 4 -me thy 1 phenyl ) -1- [ 4 - (me thy isulf ony 1 ) phenyl ] - 4- 
trif iuoromethyl-lH-imidazole (462 mg, 54%) as a white 
solid: mp (DSC) 190°C. Anal. Calc'd for C18H15N2F3SO2 : 
C, 56.84; K, 3.97; N, 7.36; S, 3.43. Found: C, 56.66; 
H, 3.82; N, 7.23; S, 8.45. 



1- [4- (Methylsulf ony 1 } phenyl] -2- ( 4- 
trif luoromethylphenyl ) - 4-trif luoromethyl-lH- 

imidazole 

1; Preparation of 4 - ( tri f luoromethvl ) -N- T 4 - 
( merhvlsul f onvl ) ohenvll benzenecarboximidamidP 

To a suspension cf 4- (methylsulf ony 1) aniline (10 
mmol) in toluene (100 mL) , trimethylaluminum (2M 
solution in toluene, 15 mmol) is added over 15 minutes. 
The reaction mixture is warmed to room temperature and 
stirred for 2.5 hours. A solution of 4- 
trif luoromethylbenzonitrile (20 mmol) in toluene (50 
mL) is added over 10 minutes and the reaction mixture 
is heated to 80-85°C. After 20 hours, the reaction 
mixture is cooled to room temperature and poured over a 
slurry of silica gel in chloroform. After filtration, 
the residue is washed with a mixture of methylene 
chloride/methanol (2/1) . The combined filtrates are 



Example 2 5 




S0 2 CH 3 
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concentrated in vac^c and che resulting yeliowis:: sc lid 
is scirred w i - h a mixture of hexane/echer il l. 1000 
mL ) . The intermediate is filtered and washed w 1 - h more 
of hexane/echer (2/1). The pale yellow solid 4- 
5 ( trif luoromechy 1 ) -N- { 4 - 

(methy isui f ony 1 ) phenyl] benzenecarboximidamide is used 
in the next reaction without further purification. 

Step 2: Preparation of 4 -hydroxy- 1- f 4- 
10 (methy Isul f ony 1 ) phenyl 1 -2 - ( 4 - tri f luoromethvlohenvl ) -4 - 
trif luoromethvl-4 , 5-dihvdro-lH-imidazole 

To a mixture of 4- (trif luoromechy 1) -N- [4 - 
(methylsulf onyl ) phenyl ] benzenecarboximidamide ( 10 mmol ) 
and sodium bicarbonate (20 mmol) in isopropanol (100 
15 mL) , 3 -bromo-1, 1 , 1- trif luoroacecone (20 mmol) is added. 
After heating che reaction mixture at 70-75°C for 20 
hours, the solvent is removed . The residue is 
redissolved in methylene chloride and washed with 
water. The organic fractions are combined, dried over 
20 sodium sulfate, filtered and concentrated in vacuo. The 
crude product is purified by chromatography (silica 
gel, toluene/ethyl acetate, 7/3) to give 4 -hydroxy- 1- 
[4 - (methylsulf onyl) phenyl] -2- (4-trif luoromechy lphenyl) - 
4-trif luoromethyl-4 , 5 -dihydro-lH- imidazole . 

25 

StgP 3 ; Preparation of 1- T4- (m^thvl gu! f onvl ) phenyl 1 - 
2 - ( 4 -tri f luoromethvlphenvl ) - 4 - tr i f luoromerhvl- 1H- 
imidazole 

A mixture of 4 -hydroxy- 1- [4- 

3 0 (methylsulf onyl) phenyl] -2- { 4-trif iuorome thy lphenyl ) -4- 
trif luoromethyl-4 , 5 -dihydro- IK- imidazole (10 mmol) and 
p-toluenesulf onic acid monohydrate (1 mmol) in toluene 
(100 mL) is heated to reflux for 72 hours. The reaction 
mixture is cooled and the solvent removed under reduced 

35 pressure. The crude residue is redissolved in methylene 
chloride and washed with water, aqueous sodium 
bicarbonate and brine. After drying (Na2S04), 
filtration and concentration in vacuo, the crude 
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mixture is purified by chromatography on silica gel 
using toluene/ ethy i acetate co give pure I - [ 4 - 
(mechy isui f onyl ) phenyl j -2 - ( 4 -crif luoromechy Ipheny i ) -4 - 
cr if iuoromechy 1 -IH-imidazole- 



(methylsulf onyl ) phenyl ] -4- { trif luoromethyl ) -1K- 
imidazole from Example 2 (400 mg, 1 mmoi) in 
t e t r ahy dr o fur an (TKF) (8 mL) at 0°C, n-BuMgCl (2M 
solution in THF, 2 mL, 4 mmoi) was added over 10 

15 minutes. After stirring for additional 10 minutes, ice 
bath was removed and solution stirred for 1 hour. The 
reaction mixture was re-cooled to 0°C and 
triethylborane (1M solution in THF, 5 mL, 5 mmol) was 
added. After stirring for 2 hours, the reaction was 

20 heated to reflux for 4 3 hours. The reaction mixture was 
cooled to room temperature and treated with aqueous 
sodium acetate (1 g in 4 mL water) . After stirring for 
5 minutes, solid hydroxylamine-O-sulf onic acid (1 g) 
was added and the mixture stirred for 20 hours. The 

25 reaction mixture was diluted with water and extracted 
with ether (2x250) .The ethereal layer was dried over 
sodium sulfate, filtered and concentrated in vacuo. The 
crude solid (5 58 mg) was purified by chromatography 
[silica gel, ethyl acetate/toluene (3/7)] to give 4-[2- 

30 { 4-chlorophenyl) -4- { tr if luoromethyl ) -lH-imidazol-1- 
yl] benzenesulfonamide (260 mg, 65%) : mp (DSC) 225°c. 
Anal. Calcd. for C16H11N3SO2F3CI: C, 47.83, K, 2.76 N, 



Example 2 6 




S0 2 NK 2 



4 - [2- ( 4-Chlorophenyl ) - 4 - ( tr if luoromethyl ) - 1H- 
imidazol -1-yl] benzenesulfonamide 
To a clear solution of 2- (4-chlorophenyl) -1- [ 4- 
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10.46, S, 7.98. Found: C. 43.00, H, 2.83, N, 10.14, S, 



7.94. 



Example 2 7 



H 3 C 




S0 2 NH 2 

4 - [2 - { 3 -Chloro-4 -me thyl phenyl ) - 4 - 
( tr if luoromethy 1 ) -1H- imidazol- 1 - 
yl ] benzene sulfonamide 
To a clear solution of 2- (3 -chloro-4-mechylphenyl) 



10 -1- [4 - (methylsulf onyi) phenyl ] - 4- { trif luoromethyl ) -1K- 
imidazole (Example 16) (500 mg, 1.2 mmol) in 
tetrahydrofuran (10 mL) at 0°C, n-BuMgCl (2M solution in 
TKF , 2.4 mL, 4.8 mmol) was added over 10 minutes. After 
stirring for additional 10 minutes, ice bath was removed 

15 and solution stirred for 1 hour. The reaction mixture was 
re-cooled to 0°C and trie thy Iborane (1M solution in TKF, 6 
mL , 6 mmol) was added. After stirring for 2 hours, the 
reaction was heated to reflux for 72 hours. The reaction 
mixture was cooled to room temperature and treated with 

20 aqueous sodium acetate (1" g in 4 mL water) . After stirring 
for 5 minutes, solid hydroxy lamine-O- sulfonic acid (1 g) 
was added and the mixture stirred for 20 hours. The 
reaction mixture was diluted with water and extracted with 
ether (2x250). The ethereal layer was dried over sodium 

25 sulfate, filtered and concentrated in vacuo. The crude 
pxoduct (710 mg) was purified by chromatography (silica 
gel, ethyl acetate/ toluene 3/7) to give pure 4-[2-(3- 
chloro-4-methylphenyl) -4- ( trif luoromethyl) -lH-imidazol-1- 
yl] benzenesulf onamide (180 mg, 3 6%) as a white solid: 

30 mp(DSC) 222°C. Anal. Calc'd. f or C17K13N3SO2F3CI : C, 49.10, 
K, 3.15, N, 10.11. Found: C, 49.42, H, 3.19, N, 9.75. 
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Example 2 8 




S0 2 CH 3 

5 3- [1- [4- ( Methylsul f onyl ) phenyl ] -4-trif luoromethyl- 

lH-imidazol -2-yl] pyridine 

Step 1: Preparation of N- f 4 - (methvlsul f onvl > phenyl 1 

-3 -pvr idinecarkoximidamiae 

10 To a suspension of 4- ( methylsul f onyl ) aniline 

hydrochloride (6 g, 28.8 mmol) in toluene (150 ml) at 0 °C, 
trimethyialuminum (2M solution in toluene, 21.6 ml, 43.2 
mmol) was added over 15 minutes. The reaction mixture was 
warmed to room temperature and stirred for 2.5 hours. A 

15 solution of 3 -cyanopyridine (6 g, 57.6 mmol) in toluene 

(150 ml) was added over 10 minutes and the reaction mixture 
was heated to 90-95°C. After 24 hours, the reaction mixture 
was cooled to room temperature and poured over a slurry of 
silica gel in chloroform. After filtration, the residue was 

20 washed with a mixture of methylene chloride/methanol and 
later methanol. The combined filtrates were concentrated 
and the resulting yellowish solid was stirred with ethyl 
acetate (1000 ml) and filtered. The pale yellow amidine 
(4.5 g, 3 4%) was used in the next reaction without further 

25 purification: mp (DSC) 265°C. Anal Calc'd. for 

C12H14N3SO2CI-O.5 H2Q: C, 48.67, H, 4.71, N, 13.10. Found: 
C, 48.34, H, 4.26, N, 12.77. 

Step S>- Preparation of 3- r 4 -hvdroxv-1- T4- 
30 (methvl sulfonvDphenvl 1 - 4- (trif luoromethvl) -4 . 5 -dihvdro-1 H- 
imidagol- 2 -vll pyridine 
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10 



15 



20 



25 



To a mixture of the amidine of sceo 1 (4.4 g i6 
mmol) and sodium bicarbonate (2.68 g. 3 2 mmoM i n ' 
isopropanol (400 ml,. 3 -bromo-1. l. l- C rif luoroacecone (2 5 
ml. 24 mmol) was added. After heacing ac S0-65°c for 36 
hours, the reac-ion mix cure was cooled and filtered The 
residue was washed with methylene chloride and the combined 
organic fractions were dried over sodium sulfate, filce-ed 
and concentrated. The crude mixture (16.2 g) was puri^ed 
by chromatography [silica gel, ethyl acetate/acetone 
(98:2)] to give the compound (3.7 g, 60%) as a white soUd 
Anal Calcd. for C 16 H 14 N3S03F3 - 0 . 5 H 2 0: c, 43.18, H, 3.92. 
N, 10.53. Found: C, 48.52, K, 3.61, N. 9.79. 



A mixture of the compound of step 2 (3.6 g, 
9.35 mmol) and p-toluenesulfonic acid monohydrate 
(0.52 g, 2.7 nunol) in toluene (280 ml) was heated 
to reflux for 24 hours. The reaction mixture was 
cooled and the solvent removed under reduced 
pressure. The crude mixture was purified by 
chromatography on silica gel using ethyl 
acetate/acetone (98/2) to give pure 3- [1- £4- 
(mechylsulf onyl ) phenyl] -4-trif luoromethyl-i K - 
imidazol-2-yl] pyridine (790 rog, 23%) as a white 
solid: mp (DSC) 193°C. Anal Calcd. for 
C16H12N 3 S02F 3 : C, 52.30, K, 3.29, N. 11. 44, s , 
8-73. Found: C, 52.33. H, 3.26, N, 11.30, S. 8.76 
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Example 2 9 




S0 2 Me 



5 2 - [ 1 - [ 4 - { Methylsulfonyl ) phenyl ] -4 -trif luoromethyl- 

1H- imidazol-2 -yl ] pyridine 

.gron 1: Preparation n? N- f 4 - fmftf-hvlfiulf Qnvl ) phenyl 1 - 2- 
nvridine rarboximidamide 
10 To a suspension of 4- (methylsulfonyl ) aniline 

hydrochloride (6 g, 2 8.3 nmiol) in toluene (150 ml) at 0°C, 
trimethylaluminum (2M solution in toluene, 21.6 ml, 43.2 
mmol) was added over 15 minutes. The reaction mixture was 
warmed to room temperature and stirred for 2 . 5 hours . A 
15 solution of 2-cyanopyridine (6 g, 57.6 mmol) in toluene 

(150 ml) was added over 10 minutes and the reaction mixture 
was heated to 85-90°C. After 24 hours, the reaction mixture 
was cooled to room temperature "and poured over a slurry of 
silica gel in chloroform. After filtration, the residue was 
20 washed with a mixture of methylene chloride/methanol and 
later methanol. The combined filtrates were concentrated 
and the resulting yellowish solid was stirred with ethyl 
acetate (1500 ml) and filtered. The pale yellow solid (5.2 
g, 6 6%) was used in the next reaction without further 
25 purification. 

Step 2: Pre naration of 2 - F 4 -hvrir oxv - 1 - f 4 - 

(methvlsulfQTwl) r>henvl 1 -4- ( t ri f lu oromethvl ) -4 , 5 -dihvdro-lH- 

30 To a mixture of the amidine of step 1 (4.4 g, 16 

mmol) and sodium bicarbonate (2.7 g, 3 2 mmol) in 
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10 



isopropanol (400 ml). 3 -bromo - 1 . 1 . I -trie luoroacec one (2.5 
ml. 24 mmol) was added. Afcer heacing ac 75-80°C for 24 
hours, che reaction mixture was cooled and filtered. The 
residue was washed with methylene chloride and the combined 
organic fractions were dried over sodium sulfate, filtered 
and concentrated. The crude produce (16.2 g) was purified 
by chromatography (silica gel. ethyl acetate/toluene 1/1) 
to give 2- [ 4-hydroxy-l- [4- (methylsulfonyl) phenyl] -4- 
( tr i f luoromethy 1 ) - 4 . 5 - dihydr o - 1H- imidazol -2 -y 1 ] pyridine 
(1.1 g, 18%) as a white solid: mp 195-198°C. Anal. Calc'd. 
for C16H14N3SO3F3 : C, 49.87, K, 3.65, N, 10.90. Found: 
C. 50.13 . H, 3.66, N, 10.30. 

Step . 1; p T°T^r*tion of 7- n - r 4 - ima ^ i f nny \ > nh»m,n -4 - 
15 Criflnnromprhvl - lK-im* riazol -?-v1lTwr;rii rfl 
A mixture of 2- [4-hydroxy-l- [4- 
( methylsulfonyl ) phenyl] -4- ( trif luoromethy 1) -4, 5-dihydro-lH- 
imidazol -2 -yl] pyridine from step 2 (1.0 g, 2.6 mmol") and p- 
toluenesulfonic acid monohydrate (0.2 g, 2.7 mmol) in 
toluene (100 ml) was heated to reflux for 24 hours. The 
reaction mixture was cooled and the solvent removed under 
reduced pressure. The crude mixture (1.2 g) was purified by 
chromatography on silica gel using ethyl acetate/ toluene 
(1/1) to give pure 2- [1- [4- (methylsulfonyl) phenyl] -4- 
crifluoromethyl-lH-imidazol-2-yl]pyridine (620 mg, 65%) as 
a white solid: mp (DSC) 184°C. Anal. Calc'd. for 
C16H12N 3 S0 2 ?3 : C, 52.30, H, 3.29, N, 11.44 . Found: C. 
52.23, H, 3.23, N, 11.19. 



20 



25 
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Example 3 0 




S0 2 Me 



5 4 - [ 1 - [ 4 - ( Methyl sul fonyl ) phenyl ] -4 - trif luoromethyl - 

lH-imidazol-2 -yl ] pyridine 

Stgp 1: Prmaration of N- f 4 - (merhvlsulfonvl ) 
phenyll-4-n vridinecarboximidamide 

10 To a suspension of 4- (methylsulf onyl) aniline 

hydrochloride (10 g, 48.1 mmol) in toluene (250 ml) at 0°C, 
trimethylaluminum (2M solution in toluene, 3 6.1 ml, 72.2 
mmol) was added over 10 minutes. The reaction mixture was 
warmed to room temperature and stirred for 2.5 hours. A 

15 solution of 4-cyanopyridine (10 g, 9 6. 2 mmol) in toluene 
{250 ml) was added over 10 minutes and the mixture was 
heated to 70°C. After 24 hours, the reaction mixture was 
cooled to room temperature and poured over a slurry of 
silica gel in chloroform. After filtration,- the residue 

20 was washed with a mixture of methylene chloride /methanol 
and later with methanol- The combined filtrates were --^ 
concentrated and the resulting yellowish solid was stirred 
with ethyl acetate and filtered. The pale yellow solid (4.8 
g, 3 6%) was used in the next reaction without further 

25 purification. Anal. Calc'd. for C13H14N3SCIO2 H2O: C, 

47.34, H, 4.39, N, 12.74, S, 9.72. Found : C, 47.69, H, 
4.35, N, 12.77, S, 9.74. 

Sten 2: Preparation of 4- F 4 -hvdroxv-1- r 4 - fmethvlsulf onvl ) 
30 phenyl! - 4- ( r ri £ luoromethvl ) -4 , 5-dihvdro-lH-imi da?ol -3 - 
vllnyridine 
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To a mixcure of the amidine of seep 1 (4.75 g, 16 
mmol) and sodium bicarbonate (2.86 g, 3 4.4 mmol) in 
isopropanol (400 ml), 3 -bromo-1, 1, i-crif iuoroacecone (2.7 
ml, 26 mmol) was added. After heating at 75-30°C for 24 
5 hours, the reaction mixture was cooled and filtered. The 
residue was washed with methylene chloride and the combined 
organic fractions were dried over sodium sulfate, filtered 
and concentrated. The crude product (16.2 g) was purified 
by chromatography (silica gel, ethyl acetate/isopropanol 
10 (95/5)) to give 4 - [ 4 -hydroxy -1- [4 - ( methyl sul fonyl ) phenyl] - 
4- ( trif luoromethyl) -4 , 5-dihydro-lH-imidazol-2-yl] pyridine 
(i.55 g, 23%) as a white solid: mp 219 °C, Anal. Calc'd. 
for C16H14N3SO3F3 C, 49.87, H, 3.65, N, 10.90, S, 8.32. 
Found: C, 49.93, K, 3.51, N, 10.79, S, 8.66. 



• Step 3: Preparation of 4 - f 1 - f 4 - (methvlsul f onvl ) nhenvl 1-4- 
tr i f luorome r.hvl - 1H- imidazol - 2 -vl 1 pyridine 

A mixture of the 4 , 5 -dihydro -imidazole of step 2 (0.85 g, 
2.2 mmol) and p-toluenesulf onic acid monohydrate (0.12 g) in 

20 toluene {150 ml) was heated to reflux for 24 hours. The reaction 
mixture was cooled and the solvent removed under reduced 
pressure. The crude mixture was purified by chromatography on 
silica gel using ethyl acetate/acetone (9 6/4) to give pure 4-[l- 
[4- (methylsulf onyl) phenyl] -4-trif luoromethyl-lH-imidazol-2- 

25 yl]pyridine (330 mg, 41%) as a white solid: mp (DSC) 197 °C. 

Anal. Calc'd. for C16H12N3SO2F3 : C, 52.30, H, 3.29, N, 11.44, 
S, 8.73. Found: C, 52.19, H, 3.26, N, 11.25, S, 8.9*9. 



15 



Example 



31 



30 




,CF 3 



SO2CH3 
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2 - Me thy l-5-[l-[4-( ine thy 1 sulf onyl ) pheny 1 ] - 4 - 
trif luoromethyl -lH-irnidazol-2-yl] pyridine 

^rpo 1: Prqnaracion of 2 -mechv 1 -N- f 4 - 
5 fm^rhvl?nl fonvl ) phenyl i -S-ovridinecarboximidamide 
To a suspension of 4 - (methy isulf onyl) aniline 
hydrochloride (8.8 g, 42.3 mmoi) in toluene (150 ml) at 
0°C, t rime thy 1 aluminum (2M solution in toluene, 42.3 ml, 
84.6 mmol ) was added over 10 minutes. The reaction mixture 

10 was warmed to room temperature and stirred for 2.5 .hours. A 
solution of 6-methyi-4-cyanopyridine {10 g, 84.6 mmol) in 
toluene (150 ml) was added over 10 minutes and the mixture 
was heated to 80-85°C. After 24 hours, the reaction mixture 
was cooled to room temperature and poured over a slurry of 

15 silica gel in chloroform. After filtration, the residue was 
washed with a mixture of methylene chloride /methanol and 
later with methanol. The combined filtrates were 
concentrated and the resulting yellowish solid was stirred 
with ethyl acetate and filtered. The pale yellow solid (9.8 

20 g, 80%) was used in the next reaction without further 

purification. Anal Calc'd. for C14H15N3SO2 -H2O: C, 54.71, 
K, 5.57, N, 13.67. Found: C, 54.62, H, 5.24, N, 13.67. 

St^n 2: Prp narar.ion of 2 -methvl - 5- f 4 -hvdroxv-1- f 4 - 
25 ftnethvlsnl fonvl ) nhonvl 1 -4- ( tri f luoromethyl ) -4 . 5-dihvdro-lH- 

To a mixture of the amidine of Step 1 (9.8 g, 33.9 
mmol) and sodium bicarbonate (5.7 g, 67.8 mmol) in 
isopropanol (700 ml), 3 -bromo-1 , 1 , 1-trif luoroacetone (5.3 

30 ml, 50.8 mmol) was added. After heating at 80-85°C for 24 
hours, the reaction mixture was cooled and filtered. The 
residue was washed with methylene chloride and the combined 
organic fractions were dried over sodium sulfate, filtered 
and concentrated. The crude material (25.7 g) was purified 

35 by chromatography (silica gel, ethyl acetate/acetone, 98/2) 
to give 2 -methyl -5- [ 4 -hydroxy- 1- [4- (methylsulf onyl) phenyl] - 
4- (trif luoromethyl) -4, 5-dihydro-lH-imidazol-2-yl] pyridine 
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(6.3 g, 46%) as a white solid: Anal . Calc'd. for 
C17H1SN3SO3F3 : C, 50.55, H, 4.12, M , 10.40. Found: C, 
50.51, H. 3.91, N, 10.25. 

Step 3: Prepar ation of 2 -merhvl -5- f 1 - r 4 - 

(methvlsu If onvl) phenyl 1 -4-rri :luornmPchvl-lH-imida?f>1 -;>- 

yji pyridine 

A mixture of the 4, 5 -dihydro- imidazole of step 2 (6.2 
g, 15.5 mmol) and p-toluenesulf onic acid monohydrate (1.6 
g, 8.4 mmol) in toluene (550 ml) was heated to reflux for 
24 hours. The reaction mixture was cooled and the solvent 
removed under reduced pressure. The crude mixture (8.2 g) 
was purified by chromatography on silica gel using ethyl 
acetate/acetone (98/2) to give pure 2 -methyl -5- [ 1- [ 4- 
(methylsulf onyl) phenyl] -4 -trif luorcmethyl-lH-imidazol-2- 
yl]pyridine (3.9 g, 66%) as a white solid: mp (DSC) 163°C. 
Anal Caic'd. for C17K14N3SO2F3 :. c, 53.54, H, 3.70, N, 
11.02, S, 8.41. Found: C, 53.12, H, 3.56, N, 11.00, S, 
8.50 . 



2-MetIlVl-g- I*!- f 4- (methyl anlfonvl ) Qhpnyl 1-4, 
trifluoromethvl-lH-imi d azol^-viiTivri^^o 

Step 1: Preparation of 2-merhvl -M- f 4- 
(methyl sulfonvl ) Phenyl 1 -fi-nvri flineraT-ftoximi rtamj 

To a suspension of 4- (methylsulf onyl ) aniline 
hydrochloride (4.2 g, 20.3 mmol) in toluene (100 ml) 
at 0°C, was added trimethylaluminum (2M solution in 
toluene, 12 ml, 24 mmol) over 10 minutes. The 



20 



Example 32 




SC 2 CH 3 
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reaction mixture was warmed to room temperature and 
stirred for 2 hours. A solution of 5-mechvi-2- 
cyanopyridine {3.6 g, 30.5 mmol ) in toluene (100 ml) 
was added over 10 minutes and the mixture was heated 
5 to 85-90°C. After 2 4 hours, the reaction mixture 
was cooled to room temperature and poured over a 
slurry of silica gel in chloroform. After 
filtration, the residue was washed with a mixture of 
methylene chloride/methanol and later with methanol. 

10 The combined filtrates were concentrated and the 
resulting yellowish solid was stirred with hexane 
and ethyl acetate (1000 mi) and filtered. The white 
solid (5.1 g, 87%) was used in the next reaction 
without further purification. Anal. Calcd. for 

15 C14H1SN3SCIO2 0.2H2O: C, 51.05, H, 5.02, N, 12.76. 
.Found: C, 50.97, H, 4.78, N, 12.80. 

Step 2: Preparation of 2-mg>r.hv1 r 4-hvr3r»oxv-i - T4- 
(methyl Sill ^onvDohenvll -4- ( trif lunrnmprhvl ) -4 , 

20 dihvdro-lH-imidazol-2-vn pvr-idir^ 

To a mixture of the amidine of Step 1 (4.9 g, 
16.95 mmol) and sodium bicarbonate (2.85 g, 33.9 
mmol) in isopropanol (300 ml), 3-bromo-l, 1 , 1- 
trif luoroacetone (2.65 ml, 25.4 mmol) was added. 

25 After heating at 80-85°C -for 24 hours, the reaction 
mixture was cooled and filtered. The residue was 
washed with methylene chloride and the combined 
organic fractions were dried over sodium sulfate, 
filtered and concentrated. The crude mixture (9 g) 

30 was purified by chromatography (silica gel, ethyl 

acetate/isopropanol/ammonium hydroxide 95/5/0.5) to 
give 2 -methyl- 6- [ 4 -hydroxy- 1- [4- 

(methylsulf onyl) phenyl] -4- ( trif luoromethyl ) -4,5- 
dihydro-lH-imidazol-2-yl] pyridine (1.4 g, 21%) as a 
35 white solid: Anal. Calc'd. for Ci7Hi 6 N 3 S0 3 F3 : C, 

51.12, H, 4.02, N, 10.52. Found: C, 51.43, K, 3.96, 
N, 10.06. 
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Seep 3: Pr gpara c ion of 2 -methvl-6 * f 1- r 4 - 

( methvlsul fonvl > ohenvl l - 4 - rr i g luoromethv 1 - 1H - im ida^o 1 - 2 - 
v 1 1 pyridine 

5 A mixture of the 4 , 5-dihydro- imidazole of seep 

2 (1.3 g, 3.26 mmol) and p- toluenesulf onic acid 
monohydrace (0.25 g, 1.36 mmol) in toluene (200 ml) 
was heated to reflux for 24 hours. The reaction 
mixture was cooled and the solvent removed under 

10 reduced pressure. The crude mixture (1.56 g) was 

purified by chromatography on silica gel using ethyl 
acetate/acetone (98/2) to give pure 2-methyl-6- [ 1- 
[4 - (methylsulf onyl) phenyl ] -4-trif luoromethyl-iK- 
imidazol-2-yl] pyridine (0.48 g, 38%) as a white 

15 solid: mp (DSC) 205°C. Anal. Calc'd. for 

C17H14N3SO2F3 0.25H2O: C, 52.91, H, 3.79, N, 10.89, 
S, 8.31. Found: C, 52.67, E, 3.55, N, 10.64, S, 
8.68 . 

20 Example 3 3 




S0 2 CH 3 



5 -Methyl -2- [1- [4- (methylsulf onyl ) phenyl ] -4- 
25 trif luoromethyl-lH-imidazol-2 -yl] pyridine 

Step 1: Preparation of 5-methvl-2-cvanopvri rHn^ 

To a solution of 2-f luoro-5-methylpyridine (39 g; 
351.5 mmol) in 141 ml of dimethylsulf oxide was added 17.23 
30 g of sodium cyanide ( 351.5 mmol). After stirring for 3 
days at 150°C, an additional 3 g of sodium cyanide was 
added and heating was continued for 5 hours. The reaction 
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mixture was cooled co 2 5°C then poured inco 525 ml of ice 
wacer. The solution was filtered through a coarse fritted 
funnel and a dark brown solid was collected. The solid was 
air dried co give 17 g of the desired cyanopyridine: Anal 
5 Calc'd. for C7K6N2: C, 71.17; H, 5.12; N, 23.71. Found: 
C, 69.91; H, 5.24; N, 23.25. 

Step 2: Preparation of 5-mechvl-N- r 4- 
(mfithvlthiQ)phenvn - 2 -pyridinecarboximidamidg 

10 To a solution of 4-thiomethylaniline (8.25 g; 59 nunol) 

in 1 , 2-dichioroe thane (164 ml) at 0°C / trie thy laluminum 
(1.9M solution in toluene, 31.2 ml, 59 nunol) was added over 
10 minutes . The reaction mixture was warmed to room 
temperature and stirred for 1.5 hours. A solution of 5- 

15 methyl -2 -cyanopyridine (Step 1.) (59 mmol) in 1,2- 

dichloroethane (62 ml) was added over 10 minutes and the 
mixture was heated to reflux. After' 12 hours, the reaction 
mixture was cooled to room temperature and 50 g of silica 
gel were added. The suspension was stirred for 1-2 hours 

20 at 2 5°C and 12 ml of methanol was added and stirred at 

25°C. After filtration through Celite®, the residue was 
washed with a mixture of methylene chloride/methanol and 
later with methanol. The combined filtrates were 
concentrated and the resulting solid stirred with 

25 hexane/ ethyl acetate (1000 ml) and filtered. The solid 

obtained (7g) was used in the next reaction without further 
purification: Anal Calc'd. for Ci4Hi5N3»0.3 H2O: G-^ 
63.99; H, 5.98; N, 15.99. Found: C, 64.05; H, 6.06; N, 
16.11. 

30 

Step 3: Preparation of S-methyl-2- f 4 -hy droxy- 1- r 4- 
(methvlthio) phenyl! -4- f trif luoromethvl ) -4 . 5-dihydro- 
lK-imidagol -2 -vll pyridine 

To a mixture of the amidine of step 2 (10 g, 52.41 
3 5 mmol) and sodium bicarbonate (8.6 g, 103 mmol) in 

isopropanol (1200 ml), 3 -bromo-1 , 1 , 1- trif luoroacetone (10 
g, 5 2 mmol) was added. After heating at reflux for 22 
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hours, the reaction mixture was cooled and filtered. The 
residue was dissolved in methylene chloride and washed 
water than brine. The organic extracts were dried (MgS04 ) , 
filtered and concentrated. The crude mixture was purified 
5 by chromatography (silica gel, 100% ethyl acetate) to give 
the desired dihydro- imidazole (5.1 g) : Anal Calc'd. for 
C17K16N3SOF3 : C, 55.53; H, 4.39; N. 11.44. Found: C, 
55.54; H, 4.35; N, 11.20. 

10 Step 4: Prsparar.ion o f S-methvl-2- fl- f 4- 

fmpr.hvlthin)nhflnv1 1 -A-trif luoromethvl-lH- imidazol-2- 
vl 1 pyridine 

A mixture of the dihydro- imidazole of step 3 (3 . 95 g, 
13.9 mmol) and p-toluenesuif onic acid monohydrate (785 mg, 

15 4 mmol) in toluene (500 ml) was heated to reflux for 4-5 
hours. The reaction mixture was cooled and 10 ml of 
triethylamine was added and the solvent removed under 
reduced pressure. The crude mixture was purified by 
chromatography on silica gel using ethyl acetate to give 

20 the desired product which was used in the next reaction 
without further purification. 

Step 5: Preparati on of 5 -methvl-2 - f 1- F4- 

(mer.hvlsulfnnvl ) ah ftnvl 1 -4-r.rif ltioromethvl -1H- imidazol-2 - 
25 vll pyridine 

To solution of the methyl thio compound from step 4 
(3.95 g, 11.5 mmol) in 45 ml of methanol was added an 
aqueous solution of Oxone® (6.94 g dissolved in 28 ml*"bf 
water) . After stirring at 25°C for 4-5 hours, the solvent 

30 was removed under reduced pressure, redissolved in 50 ml of 
methylene chloride and extracted with 50 ml of an aqueous 
solution of sodium bicarbonate. The organic extracts were 
dried (MgS04) , filtered and concentrated. The crude 
material was purified by chromatography (silica gel; 50% 

35 ethyl acetate/ toluene) to provide 1.6 g of the desired 
product: mp 19 6°C. Anal Caic'd. for C17H14N3SO2F3 : C, 
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53.54; H, 3.70; N, 11.02; S, 8.41. Found: C, 53.09; H, 
3.43; N , 10.75; S, S . 69 . 



Example 34 

5 




S0 2 CH 3 



4-Methyl-2- [1- [ 4 - ( methyl sulfonyl ) phenyl ] -4 - 
trif luoromethyl -IH-imidazol - 2-yl] pyridine 

10 

■Step 1; Preparation of 2-cvano-4- mer-hvlpvriH7nA 

To a suspension of 4-picoline 2tf-oxide (13.64 g, 0.124 
mole) in 82 ml of TKF, under an inert atmosphere, was added 
trimethylsilyl cyanide (20.1 ml, 0.15 mole) followed by 

15 1, 8-diazabicyclc [5.4.0 ]undec-7-ene (DBU) (4.4 ml, 0.028' 
mole) . After stirring at 25 °C for 12 hours, the reaction 
mixture was heated to reflux. After 4.5 hours, the solvent 
was removed under reduced pressure and the crude sample was 
eluted with methylene chloride through a pad of Florisil®. 

20 The solvent was removed under reduced pressure to provide 
(8.7 g, 60%) of 2-cyano-4-methyl pyridine, a whice 
crystalline solid: mp 88-89 °C Anal. Calc'd. for C7H6N2 : 
C, 71.17; H, 5.12; N, 23.71. Found : C, 70.17; H, 5.12;'lj, 
23.44. 

25 

Step 2: Preparation of 4-m^r.hvl -N- f 4- 
(methvlsul f onvl ) phenyl 1 -2-pvridingr^ rboxi mi n^mi 

To a solution of 4-methylsulf onyl aniline (7.62 g, 
44.5 mmol) in 40 ml of 1, 2-dichloroethane , was added 
3 0 23.4 ml of a 1.9 M solution of triethylaluminum in 
toluene. After stirring for 1.5 hours at 0 °C, 2- 
cyano- 4 -methyl -pyridine from step 1 (5.26 g, 44.5 mmol) 
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l 



10 



was added. The reaction mixture was heaced to reflux 
for 20 hours and poured onto a pad of silica gel. in a 
fritted filcer funnel, pre -we need and washed wich 50% 
methanol/methylene chloride. The filtrates were 
evaporated under reduced pressure to provide 11.05 g 
(85%) of the desired amidine as a light brown solid: 
mp 180-184°C Anal. Calc'd.. f or C14H15N3O2S : C. 
58.11; H, 5.23; N, 14.52. Found: C, 57.56; H, 5.15;- 
N, 14.35. 



(rf - nY icinfnn v i inhpnvi i - A-(r.rif?noromftr.hvl' -4, 5- 
^ wiT-n-iw-in r -7.-vnnv— Idine 

To the amidine of step 2 (12.9 g, 44.67 mmol) and 
15 sodium bicarbonate (7.15 g, 85.1 mmol) in 1L of 

isopropanol, 3 -bromo-1 , 1 , 1-trif luoro-acetone (12.3 g. 
64.4 mmol) was added. The mixture was heated to reflux. 
After 24 hours, the solvent was removed under reduced 
pressure and the resulting residue was partitioned 
20 between methylene chloride and brine. The organic 

extracts were dried (MgS0 4 ) , filtered and the solvent 
was removed under reduced pressure to provide a dark 
brown oil which was purified by flash chromatography 
(Si02, 5% isopropanol/methylene chloride) to provide 
25 3.81 g (24%) of the 4 , 5-dihydro-imidazole as a brown 
solid. 

grep 4: PT-pnarat^n of 4 -mer.hvl-2- f 1- f 4- 

i r rhvi qui foT T 'i ^•Hpnvn-4-triflno^omgr,hvl-V' J -i l midazol-2- 

30 yl 1pv~i dine 

To a suspension of the 4 , 5-dihydro-imidazole of 
step 3 (3.82 g, 10.7 8 mmol) in 700 ml of toluene was 
added 0.62 g of p-toluenesulf onic acid. After heating 
at reflux for 12 hours, an additional 0.3 g of p- 
35 toluenesulfonic acid was added. After 12 hours. 2.7 ml 
of trie thy lamine was added and the solvent was removed 
under reduced pressure to provide 5.17 g of crude 
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compound. Crude compound was purified by 
chromatography twice (5-02; 30% heptane/ethy 1 acetate) 



Impure fractions containing the desired product were 
5 recombined and repurified by chromatography using H?LC 
(Si02; 50% ethyl acetate/ toluene) to provide an 
additional 639.5 mg of the desired compound: mp (DSC) 
195 °C. Anal. CalC d. for C17H14F3N3O2S : C, 53.54; H, 
3.70; N, 11.02; S, 8.41. Found: C, 53.21; H, 3.71; N, 
10 10.77; S, 8.63. 



ri- T4 - (methvlanlf onvl^henvll -4- 
trifln Q rQ m^thvl-lH-imida2Ql-2-vl1t)vridine 

c;ron It Prep pr^.ioT^ of 2 -methoxv-N- T 4 - 
20 (mer-hvlsnl fonvl) r hftnvl 1 -5-nvridinecarboximidamide 
To a suspension of 4- (me thy Isulfonyl) aniline 
hydrochloride (1.8 g, 8.7 mmol) in toluene (50 ml) 
at 0°C, trimethylaluminum (2M solution in toluene, 
5.2 ml, 10.4 mmol) was added over 10 minutes. The 
25 reaction mixture was warmed to room temperature and 
stirred for 2 hours. A solution of 6-methoxy-3- 
cyanopyridine (1.75 g, 13 mmol) in toluene (100 ml) 
was added over 10 minutes and the mixture was heated 
to 85-90°C. After 24 hours, the reaction mixture 
30 was cooled to room temperature and poured over a 
slurry of silica gel in chloroform. After 
filtration, the residue was washed with a mixture of 



by K?LC to provide 263 mg of the targeted compound. 



Example 3 5 




S0 2 C3 3 



• 
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10 



15 



20 



25 



30 



methylene chloride and methanol and lacer with 
mechanol. The combined filtrates were concentrated 
and the resulting yellowish solid was stirred with 
ethyl acetate (1000 ml) and filtered. The white 
solid (2 g, 75%) was used in the next reaction 
without further purification. Anal. Caic'd. for 
C14H1SN3SCIO3-O.5 H20: C, 47.93, H, 4.88, N, 11.98. 
Found: C, 48.01, K, 4.82, N, 11.32. 

Srpo 2: Prepara tion of 2-mer.hoxv-5- f4 -hvdroxv-1 - f4- 
(methylsul fonvl ) phenyl 1 -4- ( trif luoromethvl ) - 4.5- 
dihvdro- lH-imida?:n1. -2 -vll pyridine 

To a mixture of the ami dine of step 1 (1.9 g , 
6.23 mmol) and sodium bicarbonate (1.05 g, 12.4 6 
mmoi ) in isopropanol (150 ml), 3 -bromo-1 , 1 , 1- 
trif luoroacetone (0.97 ml, 9.34 mmol) was added. 
After heating at 85-90°C for 48 hours, the reaction 
mixture was cooled and filtered. The residue was 
washed with methylene chloride and the combined 
organic fractions were dried over sodium sulfate, 
filtered and concentrated. The crude mixture (4.25 
g) was purified by chromatography (silica gel, 
methylene chloride/methanol/ ammonium hydroxide, 
95/5/0.5) to give the 4 , 5-dihydro- imidazole (1.1 g, 
42%) as a white solid:" Anal. Caic'd. for 
C17H15N3SO4F3 -0.5 EtOAc : C, 49.67, H, 4.39, N, 9.15. 
Found: C, 49.80, H, 4.06, N, 9.33. 

Stgp 1: Prgparar ion of 2-methoxv-S- M - f 4- 

(methvlsulfonvl ) phenyl 1 -4-trif luoromethvl-lH-imidazol-2- 

Yll pyridine 

A mixture of the 4 , 5-dihydro -imidazole of step 2 
(0.8 g, 1.93 mmol) and p-toluenesulf onic acid 
monohydrate (0.2 g, 1.04 mmol) in toluene (150 ml) 
was heated to reflux for 24 hours. The reaction 
mixture was cooled and the solvent removed under 
reduced pressure. The crude mixture (1.1 g) was 
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purified by chromatography on silica gel using ethyl 
acetate/to lu en e (1/1) to give pure 2-mechoxy-5- [ 1- 
[ 4 - (mechylsulf onyl ) phenyl ] -4 -crif iuoromechy 1 - lH- 
imidazol-2 -y 1 ] pyridine (0.33 g, 49%) as a white 
5 solid: mp (DSC) 166°C. Anal. Calc'd. for 

C17H14N3SO3F3 : C 51.38, H, 3.55, N, 10.57. Found: 
C, 51.38, H, 3.25, N, 10.41. 

Example 3.6 

10 




4- [2- ( 6-Methylpyridin-3-yl) -4- 
( trif luorometliyl ) -lH-imidazol-1- 
15 yl ] benzene sulfonamide 



To a clear solution of Example 31 (2.4 g, 6.3 
rnmol ) in tetrahydrofuran (60 ml) at 0°C, n-BuMgCl 
(2M solution in THF, 15.7 ml, 31.5 rnmol) was added 

20 - over 10 minutes. After -stirring for additional 20 
minutes, the ice bath was removed and the solution 
was stirred for 2 hours. The reaction mixture was 
recooled to 0°C and triethylborane (1M solution in 
THF, 38 ml, 38 rnmol) was added. After stirring for 

25 1 hour, the reaction was heated to reflux for 72 
hours. The reaction mixture was cooled to room 
temperature and treated with aqueous sodium acetate 
(5.5 g in 22 ml water). After stirring for 5 
minutes, solid hydroxylamine-O- sulfonic acid (5.5 g) 

30 was added and the mixture stirred for 24 hours. The 
reaction mixture was diluted with water and 
extracted witli ether. The ethereal layer was dried 



10 



WO 96/03388 

PCT7US95/09506 

156 

over sodium sulfate, filtered and concentrated. The 
crude solid (13.3 g) was purified by chromatography 
( silica gel, hexane/ isopropancl , 7/3) to give 4-[2- 
(6-methylpyridin-3-yl) -4- ( trif iuoromethy 1 ) -1H- 
5 imidazol-l-yl]benzenesulfonamide (293 mg. 12%): mp 
(DSC) 203°C. Anal. Calcd. f or C16H13N4SO2F3 ■ 0 . 25 * 
H 2 0: C, 49.63, H , 3.52 N. 14.43, S, 8.29. Found: C. 
49.88, H, 3.39, N, 13.94, S, 8.47. 

Example 37 



15 



30 




4- [2- ( 6 -Methyipyridin-2 -yl ) -4- 
< trif luoromethyl) -lH-iaidazol-l- 
yl ] benzene sulfonamide 



To a clear solution of Example 32 (10 mmol) in 
tetrahydrofuran (60 ml), at 0°C, n-BuMgcl (2M 
20 solution in THF, 25. ml, 50 mmol) is added over 10 
minutes. After stirring for an additional 20 
minutes, the ice bath is removed and the solution is 
stirred for 2 hours. The reaction mixture is ~ 
recooled to 0°C and triethylborane (1M solution in 
25 THF, 60 ml, 60 mmol) is added. After stirring for 1 
hour, the reaction is heated to reflux for 72 hours. 
The reaction mixture is cooled to room temperature 
and treated with aqueous sodium acetate (5.5 g i n 2 2 
ml water). After stirring for 5 minutes, solid 
hydroxylamine-O- sulfonic acid (5.5 g) is added and 
the mixture stirred for 24 hours. The reaction 
mixture is diluted with water and extracted with 
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ether. The ethereal layer is dried over sodium 
sul face , filcered and concentrated . The crude solid 
is purified by chroma cography on silica gel using 
mixtures of hexane and isopropanol to give the 
5 desired product. 

Example 3 8 




SO^Me 

10 

2- [4 - ( 4-Fluorophenyl) -1- [4- 
(methylsulf onyl ) phenyl] -lH-iaidazol-2- 

yl ] pyridine 

15 Sr.ap 1: Prgnarar^nn of N-T4- 

ImfttrhvlsulfnnvDohp nvl 1 -2-Tnrridinecarboximidamide 

To a suspension of 5.0£ g (24.0 mmol) of 4- 
methylsulf onylaniline hydrochloride in 150 ml of 
toluene stirring in an ice bath under nitrogen, was 
20 added dropwise 18.0 ml (containing 36.0 mmol) of a 2M 
solution of trimethylaluminum in toluene. After 
stirring for 3 0 minutes, a solution of 3.75 g (36.0 
mmol) of 2 -cyanopyridine in 20 ml of toluene. The 
resulting solution was stirred overnight at room 

25 temperature, and then at 85° for four hours. After 

cooling, the toluene was decanted and evaporated. The 
residue was taken up in 150 ml of methylene chloride 
and added back to the reaction flask. Methanol (150 
ml) was cautiously added, and the mixture was filtered 

30 through a bed of silica gel using 50-50 
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mechano 1 / mechy Lsne chloride as eluenc . Evaporation of 
che solvenc gave che amidine (6.35 g) as a yellow 
solid, which was used in the next reaction without 
further purification . 

5 

c:ro ^ 2- Preparation of 2- f 4- f 4-f luoroonpnvl ) -1- \ 4- 
f fflprhylsul fnnvUnhfflvll - 1H- imida^o 1 -2 -vl 1 pyridine 

A mixture of che amidine of Step 1 (2.00 g, 7.27 
mmol), 2-bromo-4 ' -f luoroacecophenone (3.16 g, 14.5 

10 mmol) and sodium bicarbonate (1.22 g, 14.5 mmol) in 
isopropanol (70 ml) was stirred at reflux for two 
days. After cooling, the solvent was evaporated. The 
residue was partitioned between methylene chloride and 
aqueous sodium chloride, and the aqueous layer further 

15 extracted with methylene chloride. The combined 
■organic extracts were dried over sodium sulfate, 
filtered, and evaporated. Chromatography of the 
residue over silica gel using 40% ethyl 
acetate/ toluene followed by a second chromatography 

20 over silica gel using 40% ethyl acetate/methylene 

chloride as eluant gave 2- [4- (4-f luorophenyl) -1- [4- 
(methylsulfonyl ) phenyl ] -lH-imidazol-2-yl] pyridine (190 
mg) as a light tan solid: m.p. 88-91°C. Anal. Calc'd 
for C21H16FN3O2S (M.W. 393.44): C, 64.11;, H, 4.10, N, 
25 10.68. Found: C, 63.80; K, 4.16, N, 10.23. 
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Example 3 9 



H 3 C 




S0 2 CH 3 



5 3-Methyl-5 - [1- [4- ( me thy lsul fonyl ) phenyl ] -4- 
( trifluoromethyl ) - 1H- imidazo 1 -2 -yl ] pyridine 

Snep 1: Preparation of 5-meehvlnioot inir ar.idr 
The 5-methylnicotinic acid was prepared by 
10 the method of E. P. Kyba et al., J". Org. Cham. , 

53, 3513-3521 (1988)]. To a solution of KMn0 4 in 

water (1.1 L) was added lutidine (25.0 g, 0.233 
mol) and the mixture was stirred mechanically at 
45°C overnight. The reaction mixture was cooled 
15 and filtered through Celite® to remove Mn0 2 - The 

filtrate was concentrated to about 150 mL and 
acidified with a 2N HCl solution. White solid 
precipitated and was removed -by filtration and 
washed with water (2 x 50- mL) . The filtrate and 
20 washings were evaporated to dryness. The residue 
was boiled with ethanol (200 mL) and filtered 
repeatedly. The combined filtrate was 
concentrated to give of 5-methylnicotinic acid as 
a white solid (14.8 g, 46%): mp 213-215°C. 

25 

Steo 2; Preparation of 5-methvlpvridinvlcarboxamiag 

A solution of 5-methylnicotinic acid from 
step 1 (14.5 g, 0.106 mol) in 125 mL of thionyl 
chloride was heated to reflux for 5 hours. Excess 
30 thionyl chloride was removed by distillation and 
the residue was suspended in 75 mL of 
dichloroethane . Ammonia was bubbled into the 



WO 96/03388 



PCTAJS95/09506 



150 

mixture ac -3 0°C for ha I : hour and the mixture was 
stirred ac room tempera cure overnight. Solvent 
was evaporated and the residue was treated with 
methanol and filtered. The filtrate was 
5 concentrated and the residue was extracted with 

boiling hot ethyl acetate (3 x 150 mL) to separate 
product from ammonium chloride. The extracts were 
filtered and concentrated to afford 10.6 g of 5- 
methylpyridinylcarbcxamide as a brown solid (73%) : 
10 mp 160-163°C. 

Step 1: Preparation of 1 -cvano-S-m orhvlnv-r-i rH 

To a suspension of 5- 
methylpyridinylcarboxamide from step 2 (10.5 g , 

15 0.077 mol) in triethylamine (23.3 g, 0.23 mol) and 
.400 mL of methylene chloride was added 
trif luoroacecic anhydride (21.0 g, 0.100 mol) 
rapidly at 0°C. The reaction was completed after 
a few minutes. Water was added and the aqueous 

20 layer was extracted with methylene chloride. The 
combined organic layers were washed with water, 
brine and dried over magnesium sulfate. After 
filtration, the filtrate was concentrated to give 
9.18 g of 3-cyano-5-methylpyridine crude, which 

25 was used in the next step without purification. 

Step 4: Preparation of 3-m* thvl-5- f 4-hvrlrnvy-l ■ T4- 
( methvl sul fonvl ) phenvl 1 -4- f tr-i fluornmprhv! ) -4 . 5- 
dihv^rn-1 -vl 1 pyridine 

30 To a suspension of 4- (methylsuif onyl) aniline 

hydrochloride (10.5 g, 0.051 mol) in toluene (500 
mL) was added trimethy laluminum (2M solution in 
toluene, 7 5.0 mL, 0.150 mol) over 15 minutes at 
0°C. The reaction mixture was warmed up to room 

35 temperature and stirred for 2 hours. a solution 
of 3 -cyano-5-methylpyridine from step 3 in 90 mL 
of toluene was added over 10 minutes and the 
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mixture was stirred ac 35-90°C for 16 hours. The 
reaction mixture was cooled to room temperature 
and filtered through a slurry of silica gel. 
After filtration, Che residue was washed with 
5 methanol (800 mL) . The combined filtrate was 
concentrated under reduced pressure and the 
residue was treated with a mixture of ether and 
hexane (2/1. 1000 mL) . The brownish solid was 
filtered and washed with more ether and hexane to 
10 give 11.8 g of N- [4- (methylsulfonyl) phenyl] -5- 
methylnicotinamidine (80%). To a mixture of the 
above crude amidine (11.3 g. 0.039 mol) and sodium 
bicarbonate (9.83 g, 0.12 mol) in isopropanol (400 
mL) was added 3 -bromo-1 , 1, 1-trif iuoroacetone (11.2 
15 g, 0.059 mol) quickly at room temperature. After 
heating the reaction mixture at 75-80°C for 16 
hours, the solvent was removed and the residue was 
partitioned between water and methylene chloride. 
The organic layers were washed with brine, dried 
20 over anhydrous magnesium sulfate, filtered and 
concentrated under reduced pressure. The crude 
was purified by chromatography on silica gel 
(ethyl acetate/acetone, 98:2) to give pure 3- 
methyi-5- [4-hydroxy-l- [4- (methylsulfonyl) phenyl] - 
25 4- (trif luoromethyl) -4 , 5-dihydro-lH-imidazol-2- 
yllpyridine as a yellow solid (3.85 g, 25%): mp 
(DSC) 237-239°C; Anal. Calc'd. for C17K16F3N3O3S : 
C, 51.12, H, 4.04. N, 10.52, S, 8.03. Found: C, 
51.02, H, 3.94, N. 10.19. S, 8.11. 

30 

grpr, St Prp prarinP nf 1 -mgrhvl -5 - f 1 - f 4 - 
tmftffhv-lsulf o TTLri >nhPnvl 1 -4- (tri f luoromer.tivl 1 -1H- 

inr:d,azQ-i-2-Y 1 1 pyridine 

A mixture of 3 -me thyl-5- [4-hydroxy-l- [4- 
35 (methylsulfonyl) phenyl] -4- (trif luoromethyl) -4,5- 

dihydro- lH-imidazol- 2 -yl] pyridine from step 4 (3.8 
g, 9.5 mmol) and p-toluenesulf onic acid 
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monohydrate (0.91 g, 4.3 tnmol) in 150 tuL of 
toluene was heaced co reflux for 24 hours. The 
reaction mixture was cooled and che solvent was 
removed under reduced pressure. The residue was 
5 partitioned between water and methylene chloride. 
The organic layer was washed with water, saturated 
sodium bicarbonate solution and brine, dried over 
magnesium sulfate and filtered. The filtrate was 
evaporated In vacuo and the crude product was 
10 purified by flash chromatography on silica gel 

"(ethyl acetate/acetone. 98:2) to give 3 -methyl- 5- 
[l-[4- (methylsulfonyl) phenyl] -4- (trif luoromethyl ) - 
lK-imidazol -2 -yl] pyridine as a yellow solid (1-7 
g, 47%): mo (DSC) 196-198°C; Anal. Calc'd. for 
15 C 17 K 14 F 3 N 3 0 2 S: C, 53.54. H, 3.70, N, 11.02. S, 
8.41- Found: C 53.50, H. 3 . 65 , N, 10.82, S, 
8.55. 



20 




S0 2 NH 2 



4- [2 - (4-Metliylpyridin-2-yl) -4- 
( trif luoromethyl) -1H- imidazol - 1 - 
25 yl ] beazeaesulf onaaide 

To a stirred solution of the product of Example 34 
(294.5 mg, 0.77 mmol) in 11 ml of freshly distilled THF 
at 0 °C was added 1.54 ml of butyl magnesium chloride 
30 (2.0 M solution in THF) over a period of 6 minutes. 

After stirring at 25 °C for 2.5 hours, the reaction was 
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cooled co 0 °C and 3.85 ml of cr iethy Iborane il.O 
solucion in THF) was added over 30 minutes. The 
reaction mixture was stirred ac 25°C for 1.5 hours and 
heaced co reflux. Afcer 72 hours, che reaction mixture 
5 was diluced wich 50 mi of echyl acecace and washed wich 
aqueous sodium bicarbonate (2 x 50 ml). The organic 
extracts were dried (MgS04) , filtered and the solvent 
removed under reduced pressure to provide 3 59 of an 
orange solid, which was purified by chromatography 

10 <Si02; 40% toluene/ethyl acetate) to provide 68.1 mg of 
a light yellow solid. Preparative thin layer 
chromatography (Si02; 50% ethyl acetate/toluene) of 22 
mg of this material yielded 14 mg of 4-[2-<4- 
methylpyridin-2-yl ) -4- { trif luoromethyl ) -lH-imidazol-1- 

15 yl] benzenesulf onamide : mp (DSC) 283 °C . Anal. Caic'd. 
for C16H13F3N4O2S: C, 50.26; H , 3.43; N, 14.65; S, 
8.50. Found: C, 50.41; H, 3.37; N, 14.18; S, 8.51. 

Example 41 

20 




SQ 2 Me 



2- [1- [4- ( Me thyl sul f onyl ) phenyl ] -4- 
( trif luoromethyl ) -lH-imidazol-2 - yl] thiophene 

25 

Step- It Pre narar.ion of N- T4 - (methvlsulf onvl ) 
ohenvlT "2-thionhmecarboximidamide 

To a suspension of 4- (methylsulf onyl) aniline (10.4 
g, 61.1 mmol) in coluene (400 ml) at 0°C, 
3 0 crimechylaluminum (2M solution in toluene, 4 6.8 ml, 
91.6 mmol) was added over 15 minutes. The reaction 
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mixture was warmed to room temperature and stirred for 
2 hours. A solution of 2 - thicphenecarbcni trile (10.0 g, 
91.5 mmol) in coluene (200 ml) was added over 10 
minutes and the mix cur e was heaced to 80-S5°C. After 16 
5 hours, the reaction mixture was cooled to room 

temperature and poured over a slurry of silica gel in 
chloroform. After filtration, the residue was washed 
with a mixture of methylene chloride/methanol and later 
with methanol. The combined filtrates were concentrated 

10 and the resulting yellow solid was stirred with ethyl 
acetate and filtered. The pale yellow solid (9.8 g, 
57%) was used in the next reaction without further 
purification: m. p . (DSC) 182°C. Anal. Calc'd. for 
C12H12N2S2O2: C, 51.41, H, 4.31, N, 9.99, S, 22.87. 

15 Found: C, 51.02, H, 4.37, N, 9.80, S, 22.93. 

Steo 2: P-qnararion of 2- f 4 -hvdroxv-1 - f 4- 

f met hvlsul fonvl) phenyl 1 -4- ftrifluornmfifh vl) -4 . 5- 

d i hvdro - lK-imidazol-2-vn thi onh en e 

20 To a mixture of the ami dine of step 1 (2.0 g, 7.1 

mmol) and sodium bicarbonate (1.2 g, 14.3 mmol) in 
isopropanol (200 ml) , 3-bromo-l, 1, 1-trif luoroacetone ( 
1.1 ml, 10.7 mmol) was added. After heating at 80-85°C 
for 16 hours, the reaction mixture was cooled and 

25 filtered. The residue was washed with methylene 

chloride and the combined organic fractions were dried 
over sodium sulfate, filtered and concentrated. The 
crude mixture (25.7 g) was purified by chromatography^ 
(silica gel, ethyl acetate/hexane 55/45) to give the 

30 4 , 5-dihydro-imidazole (1.1 g, 38%) as a white solid: mp 
'DSC ) 214°C. Anal. Calc'd. for C15H13N2S2O3F3 : C, 
46.15, H, 3.36, N, 7.18, S, 16.43. Found: C, 46.09, H, 
3.26, N, 7.07, S, 16.71. 

3 5 Step 3: Preparation of 2-T1- T4- (mprhvi <s ulfonvl) 
phenyl! -4- f r.rif luo-rnmPthvl ) -iK-imiria^ol -7- 
vl 1 thioonpnp 
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A m i ;•: cure :; the 4 , 5 -dihydro - imidazole of seep 2 
(0.60 g, 1.54 mmc-l- and p- toiuenesui f or.ic acid 
monohydrace (0.12 g, 0.63 nunol) in coiuene (100 ml) was 
heated co reflux for 4.5 hours. The reaction mixture 
5 was cooled and che solvent removed under reduced 

pressure. The crude mixture (1.2 g) was purified by 
chromatography on silica gel using ethyl acetate/hexane 
50/50 to give pure 2- [ 1- [4- (methylsulf onyl) phenyl] -4- 
( trif iuoromethyl ) -lH-imidazol-2-yl] thiophene (0 . 47 g, 
10 82%) as a white solid: mp (DSC) 132°C. Anal. Calc'd. 
for C15H11N2S2O2F3 C 43.38, H, 2.93, N, 7.52, S, 
17.22. Found: C, 43.36, H, 3.02, N, 7.42, S, 17.47. 



20 Step 1: Prmarar.inn of 

(methvlsul f onvl ) ohenvl 1 ■2-thiQohftnftrarboximidamiriP 

To a suspension of 4- (methylsulf onyl) aniline (3.3 
g, 19.5 mmol) in toluene (200 ml) at 0°C, 
trimethylaluminum (2M solution in toluene, 14.7 ml, 

25 29.3 nunol) was added over 15 minutes. The reaction 

mixture was warmed to room temperature and stirred for 
2 hours. A solution of 3-thiophenecarbonitrile (3.2 g, 
29.3 mmol) in toluene (50 ml) wa^ added over 10 minutes 
and the mixture was heated to 80-85°C. After 16 hours, 

3 0 the reaction mixture was cooled to room temperature and 
poured over a slurry of silica gel in chloroform. After 



Example 42 




S0 2 Me 

3- [1- [4- ( Me thylsulf onyl) phenyl] -4- 
(trif luorometliyl) -lE-imidazol-2-yl] thiophene 
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filtration, the residue was washed with a mixture of 
methylene chloride/methanol and later with methanol. 
The combined filtrates were concentrated and the 
resulting yellow solid was stirred with ethyl acetate 
and filtered. The pale yellow solid (2.7 g, 49%) was 
used in the next reaction without further purification: 
mp (DSC) 213 °C, Anal. Calc'd. for C12H12N2S2O2 : C, " 
51.41. H, 4.31, N, 9.99, S, 22.37. Found: C, 51.28. H, 
4.06, N, 9-. 86, S, 23.14. 

Step 2: "T-gparan'n n of T - f d -Wrirn r/ -i - r a _ 
(methyl <*nlfom/l ) ohenvl ~\ -4- f r--? fhinrnmPthvl ) -0. . q- 
dih.vdro-lH-imidar ol-2-vl 1 thionhpnp 

15 To a mixture of the ami dine of step 1 (3.5 g, 

12.5 ramol) and sodium bicarbonate (2.1 g, 25.0 mmol) in 
isopropanol (200 ml), 3-bromo-l , 1, 1-trif iuoroacetone ( 
1.9 6 ml, 18.7 mmol) was added. After heating at 80-85°C 
for 16 hours, the reaction mixture was cooled and 
20 filtered. The residue was washed with methylene 

chloride and the combined organic fractions were dried 
over sodium sulfate, filtered and concentrated. The 
crude material was purified by chromatography (silica 
gel, ethyl acetate/toluene (6/4)) to give 3 - [4-hydxoxy- 
1 - [ 4 - ( me thy Isul fonyl ) phenyl ] - 4 - ( tri f luorome thy 1 ) - 4 , 5 - 
dihydro-lH-imidazol-2-yl] thiophene (1.7 g, 35%) as a 
white solid: mp (DSC) 226°C. Anal. Calc'd. for 
C15K13N2S2O3F3 : C, 46.15, H, 3.36, N, 7.18, S, 16. 43\ 
Found: C, 46.56, H, 3.39, N, 7.01, S, 16.88. 

30 

Sten I- Prgpararin n of 1 - n - r 4- 

(mer.hvlgnl fnnvl ) nhPPvll -4- frr jflnnrnmar.hvl \ --|^_ 

A mixture of the 4 , 5-dihydro-imidazole of step 2 
35 (1.5 g, 3.8 mmol) and p-toluenesulf onic acid 

monohydrate (0.30 g, 1.5 mmol) in toluene (250 ml) was 
heated to reflux for 40 hours. An additional p- 



25 




tciuenesul zor.ic acid ronohycraie (0.15 g, 0 . 7 S mmol) 
was added. The rea:::or. -;:-::ure was heated co reflux 
: or 18 hours. The reaction mixture was cooled and the 
solver.: removed under reduced pressure. The crude 
5 mixture (3.5 g) was purified by chromatography on 

silica gel using ethyl acetate/ toluene (55/45) to give 
pure 3 - [ 1 - C 4 - (me thy Isulf ony 1 ) phenyl ] - 4 - 
( trif luoromethyl J -lK-imidazol-2-yl] thicphene (0 . 90 g, 
64%) as a white solid: mp 194-197°C. Anal. Calc'd. for 
10 C15H11N2S2O2F 3 : C. 48.38, H, 2.98, N, 7.52, S, 17.22. 
Found: C, 48.74, H, 2.98, N, 7.56, S, 17.45 . 

Example 43 




S0 2 NK 2 



4- [2- ( 5-Methylpyridin-3-yl) -4- (trif luorometiyl) -1H- 
imidazol - 1 -yl ] benzene sulfonamide 

20 To a solution of 3-methyl-5- [1- [4- 

(methylsulf onyl ) phenyl] -4- ( trif luoromethyl ) -lH-imidazol-2- 
yl] pyridine (Example 39) (1.9 mmol) in 25 mL of dry - THF was 
added n-BuMgCl (3.8 mL of 2.0 M TKF solution, 7.5 mmol) 
slowly at 0 °C . After stirring for additional 15 minutes, 

25 the solution was stirred at room temperature for 2 hours. 
The reaction mixture was re-cooled to 0°C and 
trie thy lborane (9.5 mL of 1.0 M THF solution, 9.5 mmol) was 
added. After stirring at for 2 hours, the mixture was 
heated to reflux for 72 hours. The reaction mixture was 

30 cooled to room temperature and treated with a solution of 
sodium acetate (2.3 gl in 10 mL of water. After stirring 
for 5 minutes, hydroxy lamine-O-sulf onic acid (2.3 g) was 
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added ar.c the ^:x:ure was scirrsd for 20 hours. The 
reaccicr. mixture was extracted wi:h echer (2 x 100 mL) . 
The ethereal layer was dried over MgS0 4 , filtered and 

concentrated in vacuo. The crude produce was purified by 
5 chromatography on silica gel ( isopropanol/ toluene , 5:95) to 
give 0.07 g of 4 - [ 2 - ( 5 -methy ipyridin-3 -yi ) -4 - 
( tr if iuoromethy 1 ) -IH-imidazol-l-yl] benzenesulf onamide as a 
colorless solid (8%): mp 242-243°C. Anal. Calc'd. For 
C 16 H 13 r 3 N 4 0 2 S: C, 50.26, H, 3.43, N, 14.65, S, 8.39. 

10 Found: C, 50.02, H, 3.63, N, 14.26, S, 8.41. 

Example 44 




so 2 ck 3 

15 

2 -Methyl- 3- [1- [4- ( me thylaul f oayl ) phenyl] -4- 
( trif luoronethyl ) -lH-imidasol-2-yl ] pyridine 

Seep 1; Preparation of 2-methYlnicQtinamide; 

20 To a stirred mixture of 2-methylnicotinic acid (15.0 

g, 0.111 raol) and 1 , 1 ' -carbonyldiimidazole (36.0 g, 0.222 
mol) was added 3 00 mL of methylene chloride dropwise. The 
reaction mixture was stirred at room temperature overnight. 
Ammonia gas was distilled into the reaction mixture for 30 

25 minutes using a dry ice condenser and the mixture was 
stirred at room temperature for an additional hour. 
Solvent was removed under vacuum and the residue was 
dissolved with 500 mL. of acetonitrile . The solution was 
concentrated to half volume at low temperature and the 

30 product precipitated out as white solid. The crude mixture 
was recryst alii zed from echanol/ether to give 11.5 g of 2- 
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mechyir.iCQ t inamide as a colorless crystal (76%): mp 160- 
163°C. Anal. Caic'd. For C 7 H 3 M 2 0: C. 61.75, H, 5.92, N, 

20.57. Found: C , 61.44, H, 5.14. N, 20.66. 

5 St-an 2: Prpoargr.ion o! 3 - - mftt:hvlpvr idine : 

To a suspension of 2 -mechy Inicocinamide from seep 1 
(11.1 g, 0.081 mol) in triethylamine (24.8 g, 0.243 mol) 
and 400 mL of methylene chloride was added trif luoroacecic 
anhydride (21.0 g, 0.100 mol) rapidly at 0°C . The reaction 

10 was complete after a few minutes at this temperature. 

Water was added and the aqueous layer was extracted with 
methylene chloride. The combined organic layers were 
washed with water, brine and dried over magnesium sulfate. 
After filtration, the filtrate was concentrated and the 

15 residue was purified by chromatography on silica gel (ethyl 
acetate/hexane, 1:1) to give 7.2 g of 3-cyano-2- 
methylpyridine as a pale yellow solid (75%): mp(DSC) 56- 
58°C. 

20 55 top 3: Preparat ion of 2 -mpr.hvl-1 - f 4 -hydroxy- 1 - f 4 - 

fmerhvlsulfonvl > nhen vl 1 - 4 - f r rl f luoromethv 1 ) -4 . 5 -dihvdro-lH- 
imidazol-2-Yl Invridine: 

To a suspension of 4- (methylsulf ony 1 ) aniline 
hydrochloride (6.85 g, 0.040 mol) in dichloroethane (400 
25 mL) was added triethylaluminum (1.9M solution in toluene, 
3-2.. 0 mL, 60 mmol) over 15 minutes at 0°C . The reaction 
mixture was warmed to room temperature and stirred for^2 
hours. A solution of 3 -cyano-2 -methylpyridine , from step 
2, in 70 mL of dichloroethane was added over 10 minutes and 
30 the mixture was stirred at 75°C for 16 hours. The reaction 
fixture was cooled to room temperature and treated with 50 
g of silica gel. The mixture was stirred for 3 0 minutes 
and filtered. The filtrate and washings were concentrated 
under reduced pressure and the residue was washed with 
35 ether to give 7.3 g of crude 2 -methyl -N- [ 4 - 

(methylsulf onyl) phenyl] -3 -pyridinecarboximidamide (60%) . 
To a mixture of the above crude amidine (7.0 g, 0.02 4 mol) 
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and sodium bicarbonate (4.0 g, 0.043 mol) in isopropanoi 
(35G mL) was added 3 -bromo- 1 , 1 , 1 -cr if luoroacetone (6.9 g, 
0.03 6 moi) rapidly ac room temperature. After heacing che 
reaction mixture at 75-80°C for 16 hours, the solvent was 
5 removed and the residue was partitioned between water and 
methylene chloride. The organic layers were washed with 
brine, dried over anhydrous magnesium sulfate, filtered and 
concentrated under reduced pressure. The crude was 
purified by chromatography on silica gel (ethyl 
10 acetate/acetone, 98:.2) to give 4.02 g of pure 2-methyl-3- 
[ 4 -hydroxy- 1- [4- (mechylsulf onyl ) phenyl] -4- 

< trif luoromethyl ) -4 , 5-dihydro-lH-imidazol-2-yl j pyridine as 
a yellow solid (25%): mp (DSC) 237-239°C. Anal. Calc'd. 
for C 17 H 16 F3N 3 03S: C, 51.12, H, 4.04, N, 10.52, S, 8.03. 

15 Found: C, 50.92, H, 4.12, N, 10.04, S, 7.83. 
Stgp 4r Preparation of 2 -methvl -1 - fl - f 4 - 

(methyl snlfoTTvl) ohanvl 1 -4- (trif lnoromethvl ) -1H- inn dazol -2 - 

20 A mixture of 2 -methyl -3- [ 4 -hydroxy- 1- [4- 

(methylsulfonyl) phenyl] -4- (trif luoromethyl) -4 , 5-dihydro-lH- 
imidazol-2-yl] pyridine from step 3 (3.97 g, 0.01 mol) and 
p-toluenesulf onic acid monohydrate (0.60 g, 0.0032 mol) in 
250 mL of toluene was heated to reflux for 24 hours. The 

25 reaction mixture was cooled and the solvent was removed 
under reduced pressure. The residue was partitioned 
between water and methylene chloride. The organic layer 
was washed with water, saturated sodium bicarbonate 
solution and brine, dried over magnesium sulfate 'and 

30 filtered. The filtrate was evaporated in vacuo and the 

crude product was purified by recrystallization from ethyl 
acetate/hexane to give 2.8 g of 2-methyl-3- [1- [4- 
(methylsulfonyl) phenyl] - 4- (trif luoromethyl) -lH-imidazol-2- 
yl]pyridine (73%): mp 160-161°C. Anal. Calc'd. for 

35 C 17 H 14 F 3 N 3 0 2 S: C, 53.54, H, 3.70, N, 11.02, S, 8.41. 

Found: C, 53.58, H, 3.88, N, 11.02, S, 8.51. 
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Example 45 




so 2 nk 2 



5 4- [2- (2-Methylpyridin-3-yl) -4- ( trif luoromethyl) -1H- 
imidazol-l-yl ] benz enesulf onamide 

^ron lr Prep ^ arinn of 2 -metftvl -1 - f 1 - f 4 - f r 2 - 
10 f rrimerhvlsilvl^ ^rhvll sul f onvl 1 nhenvl 1 -4- f trif luoromethyl-) - 
iw-imidazol -^-v 11 nvridine 

To a solution of diisopropylamine (0.7 mL, 0.005 mol) 
in 9 ml of dry THF was added butyllithium (BuLi) (2.83 mL 
of 1.62M solution in hexane, 4.6 mmol) at 0°C . The 
15 solution was stirred at this temperature for 5 minutes and 
cooled to -7 8°C with a dry ice/isopropanol bath. A 
solution of 2-methyl-3-[l-[4-(methylsulfonyl)phenyl]-4- 
(trif luoromethyl) -lH-imidazol-2-yl] pyridine (Example 44) 
(1.45 g, 3.8 mmol) in 12 mL of dry THF was added over 10 
20 minutes and the reaction mixture was stirred at -7 8°C for 1 
hour. (lodomethyl) trimethylsilane (1.23 g, 57 mmol) was^ 
added dropwise and the reaction mixture was warmed to room 
temperature and was stirred overnight. The reaction was . 
quenched with 50 mL of 1 N HC1 and the aqueous phase was 
25 extracted with ethyl acetate (3 x 60 mL) . The combined 
organic layers were washed with brine, dried over MgS0 4 , 

filtered and concentrated. The crude mixture was purified 
by chromatography on silica gel (ethyl acetate/hexane , 
65 :35) to give 1.30 g of 2-methyl-3 - [ 1- [ 4 - [ [2- 
30 ( trimethylsilyl) ethyl] sulfonyl] phenyl] - 4- (trif luoromethyl) - 
lK-imidazol-2-yl ] pyridine as a white solid (74%): mp(DSC) 



155-157°C. Anal. Caic'd. for ^2 1 H 24 r 3 M 2°2 SS 1 : C " H ' 

5.1"; N, 3.99; S. 6.36. Found: C, 53.77; H, 4.94; 3.75; 
S. 6.98. 

5 ^- ar > ?. pronsr^rio n nf 4 - f 7 - ( P. -me^ hv i nvr i.d in - 1 - v I * - 4 - 

To a solution of 2-mechy 1-3 - [ 1- [ 4 - [ [2- 
(trimethylsilyl) ethyl] suifonyi ] phenyl] -4- (trif luoromechyl) - 
lH-imidazol-2-yl)pyridine from Step 1 (0.234 g, 0.5 mmol) 
10 in 1.5 mL of dry THF was added n-3u 4 NF (1.5 mL of 1 . 0M TKF 
solution, 1.5 mmol). The mixture was heated to reflux for 
1 hour and cooled to room temperature. A solution of 
sodium acetate (0.19 g. 2.3 mmol) in 3 mL of water and 
hydroxy lamine-O- sulfonic acid (0.23 g. 2.5 mmol) were added 
15 sequentially and the mixture was stirred for 1 hour. water 
•(7 mL) and ethyl acetate (7 mL) were added. The organic 
phase was separated and washed with sat. NaHC0 3 solution, 
water, and brine, dried over MgS0 4 and filtered. The 
filtrate was concentrated and the residue was purified by 
20 chromatography on silica gel (ethyl acetate/acetone, 95:5) 
to give 0.16 g of 4- [2- (2-methylpyridin-3-yl) -4- 
(trifluoromethyl) -lH-imidazol-l-yl] benzenesulf onamide as a 
colorless solid (84%): mp 23 5-237°C. Anal. Caic'd. for 
C 16 H 13 F 3 N 4 0 2 S: C, 50.26; H. 3.43; N. 14.65; S. 8.39. 

25 Found: C, 50.06; H. 3.29; N. 14.44; S, 8.52. 



# 
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Example 4 6 




S0 2 NH 2 

4 - [2 - ( Pyridin-3-yl ) - 4 - (trif luoromethyl ) -1H- imidazol- 

1-yl] benzene sulfonamide 



(Trimechylsilyl) echyl] sulfonyl] phenyl] -4- 
( trif luoromethyl) -lH-imidazoi-2-yl] pyridine was 
10 prepared with the product of Example 23 with a method 
similar to that described in Example 45, Step 1. To a 
solution of 3-[l-[4-[[2- 

(trimethylsilyl) ethyl] sulfonyl] phenyl] -4- 
( trif luoromethyl) -lH-imidazol-2-yl] pyridine (0 . 200 g, 
15 0.4 6 mmol) in 1.0 mL of dry TKF was added n-Bu 4 NF (1.38 

ml* of 1.0 M THF solution, 1.38 mmol). The mixture was 
heated to reflux for 1 hour and cooled to room 
temperature. A solution of sodium acetate (0.17 g, 2.1 
mmol) in 3 mL of water and hydroxyiamine-O- sulfonic 

20 acid' "CO. 2 6 g, 2.3 mmol) were added sequentially and the 
mixture was stirred for 1 hour. Water (7 mL) and ethyi 
acetate (7 mL) were added. The organic phase was 
separated and washed with saturated NaHC03 solution, 
water, brine, dried over MgS0 4 and filtered. The 

25 filtrate was concentrated and the residue was purified 
by chromatography on silica gel (ethyl acetate/acetone, 
95:5) to give 0.147 g of 4- [2- (pyridin-3 -yl) -4- 
( trif luoromethyl ) -lH-imidazol-1-yl] benzenesulf onamide 
as a colorless solid (87%): mp(DSC) 213-215 °C. Anal. 

30 Caic'd. for C 15 H 11 F 3 N 4 0 2 S : C, 43.91; H, 3.01; N, 15.21; 

S, 8.71. Found: C, 43.58; H, 2.99; N. 14.87; S, 8.85. 
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The following imidazole derivatives could be 
prepared by the procedure described in Example 26 or 
45: 

5 Example 47: 4 - [ 2 - ( 4 -chlorophenyl ) -4 -mechy 1 -1H- 

imidazol- 1-y 1 1 benzenesul f onamide ; 

Example 43: 4- [2- (4 -chlorophenyl) -4 -pheny 1-1H- 
imidazol- 1-y 1 ] benzenesulf onamide ; 

Example 49: 4- [2- (4 -chlorophenyl) -4- (4- 
10 fluorophenyD-lH-imidazol-l-yllbenzenesulfonamide; 
Example 50: 4- [2- (4 -chlorophenyl) -4- (4- 
bromopheny 1 ) -1H- imidazol- 1 -y 1 1 benzenesul f onamide ; 

Example 51: 4- [2- (4 -chlorophenyl) -4- (2-naphthyl) - 
1H- imidazol - 1 -y 1 ] benz enesul f onamide ; 
15 Example 52: 4- [2- ( 4 -chlorophenyl) -4- [4- 

( crif luoromethoxy ) phenyl ] - IK-imidazol-l - 
yllbenzenesulf onamide; 

Example 53: 4- [2, 4-bis (4 -chlorophenyl) -1H- 
imidazol- 1 -y 1 ] benzenesul f onamide ; 

Example 54: 4- [2- (4 -chlorophenyl) -4- {3- 
chlorophenyl)-lH-imidazol-l-yll benzenesulf onamide; 

Example 55: 4- [2- (4 -chlorophenyl) -4- [4- 
(methoxy ) phenyl] -lH-imidazol-l-yl] benzenesulf onamide; 

Example 56: 4- [2- (4 -chlorophenyl) -4- (3- 
25 flucrophenyl) -lH-imidazol-l-yl] benzenesulf onamide; 
Example 57: 4- [2- (4 -chlorophenyl) -4- [ (4- 
chlorophenoxy)mechyl] -lH-imidazol-1- ^ 
yllbenzenesulf onamide ; 

Example 58: 4- [2- (3 , 4-methylenedioxyphenyl) -4- 
30 (crifluoromechyl)-lH-imidazol-l-yll benzenesulf onamide; 

Example 59: 4- (2- (3-f luoro-4 -mechoxypheny 1 ) -4- 
( cr i f luoromechy 1 ) - 1H- imidazo 1 - 1-y 1 1 benzenesul f onamide ; 

Example 60: 4- [2- (4 -chlorophenyl) -4- 
[ (phenylchio) methyl 1 -lK-imidazol-1- 
35 yllbenzenesulf onamide; 



20 
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Example 61 : 4 - [ 2 - ( 4 -chioropheny i ) -4- ( (N-mechyi-N- 
pheny lamine ) mechyl ] -IH-imidazol-l- 
y 1 ] benzenesul f onamide ; 

Example 62 : 4- [2 - { 4 -chioropheny 1 ) -4- [ (2- 
5 quinolylmechoxy )mechyl] -IK-imidazol-l- 
yl] benzenesulf onamide ; 

Example 63 : 4- [2- ( 4 -chioropheny 1 ) -4 -mechoxymechy 1- 
1K- imidazol -1-yl] benzenesulf onamide; 

Example 64 : 4- [2- ( 4-f luorophenyl) -4- 
10 ( crif luoromethyl ) -1H- imidazol -1-yl] benzenesulf onamide ; 

Example 65 : 4- [2 -phenyl- 4- { crif luoromechyl ) -1K- 
imidazol - 1 -y 1 ] benz enesul f onamide ; and 

Example 66 : 4- [2 - ( 4 -crif luoromechylpheny 1 ) -4- 
{ crif luoromechyl ) -IK- imidazol -1-yl] benzenesulf onamide . 

15 

The following imidazole derivacive was prepared by 
Che procedure described in Example 28: 

Example 67: l-mechyl-3 - [ 1- [ 4- 
(mechylsulf onyl) phenyl ] - 4 -crif luoromechyl -IK- imidazol - 
20 2-yl] -1H- indole. 

The following imidazole derivacives in Tables I -IV 
were obcained according co procedures of Schemes I-XIV. 
Many of chese were synthesized by using che experimencal 
25 condicions given in Examples 1-5. The sulfonamide 
derivacives were synchesized from che corresponding 
sulfones using experimencal procedure given for Examples 
26-27 and 45. 
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Example 137 

COOEt 
N — \r-OH 




SQ 2 M 



Bthyl [2-(4-clilorophenyl> -4-hydroxy-l- [4- 
(methylsulf onyDphenyl] -4 , 5-dihydro-lH- imidazol - 

4-yl] carboxylate 

A mixture of 4-chloro-N- [4- (methylsulf ony 1) phenyl] 
benzenecarboximidamide (Example 1, seep 1) (1.00 g, 
3.34 mmol) , sodium bicarbonate (544 mg, 6.47 iranol) , and 
ethyl bromopyruvate (1.40 g, 7.19 mmol) in 50 ml of 
isopropanol was stirred at reflux for 7 hours. After 
cooling, the mixture was evaporated. The residue was 
partitioned between dichlorome thane and water, and the 
aqueous layer further extracted with dichloromethane . 
The combined organic extracts were dried over sodium 
sulfate, filtered, and evaporated. Chromatography of 
the residue over silica gel using mixtures of ethyl 
acetate and toluene as eluents gave the title compound 
as a pale yellow solid: mp (DSC) 162°C. Anal. Calc\d. 
for C19H19CIN2O5S (MW 422.89): C, 53 .96; H, 4.53; N, 
6.62. Found: C, 53.99; H, 4.49; N, 6.42. 



WO 96/03388 
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Example 13 8 

„COOEt 




S0 2 Me 



Ethyl [2- ( 4-chlorophenyl ) -1- [4- 
(methylsulf onyl) phenyl] -lH-imidazol-4-yl] 

carboxylate 

A mixture of 4-chloro-N- [4- (methylsulf onyl) phenyl] 
benzenecarboximidamide (Example 1, step 1) (12.1 g, 
39.2 mmol) , sodium bicarbonate (6.58 g, 78.3 mmol) , and 
90% ethyl bromopyruvate (16.9 g) in 480 ml of 2- 
propanol was stirred at reflux overnight. After 
cooling, the mixture was concentrated. The residue was 
partitioned between dichloromethane and water and the 
aqueous layer further extracted with dichloromethane. 
The combined organic extracts were dried over sodium 
sulfate, filtered, and evaporated. Trituration of the 
residue with ethyl acetate gave the title compound as a 
pale beige, crystalline solid (6.61 g) : mp (DSC) 218*C. 
Anal. Calc'd. for C19H17CIN2O4S (MW 404.87): C. 56.37;_ 
H, 4.23; N, 6.92. Found: C, 56.28; H. 4.13; N, 6.80. 



WO 96/0338K 
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Example 13 9 




S0 2 Me 



2- (4-Chlorophenyl) -1- [4- (methylsulfonyl) phenyl] - 
1H- imidazole- 4 -methanol 

To a solution of 4.00 g (9.88 mmol) of Example 138 
in 125 ml of dichloromethane stirring in a dry 
ice/isopropanol bath was added 24.7 ml of 1M 
diisobutylaluminum hydride in toluene (containing 24.7 
mmol) . The mixture was warmed to room temperature 
overnight. Excess reagent was quenched with methanol, 
and the resulting mixture was washed with 15% aqueous 
acetic acid. The aqueous layer was further extracted 
with dichloromethane, and the combined organic extracts 
were dried over sodium sulfate. After filtration and 
evaporation, the residue was triturated with 50% ethyl 
acetate/hexane, and the alcohol was obtained as a white 
solid: m.p. 205-208°C. Anal. Calc'd. for 

Ci7Hx 5 ClN203S*l/2 H 2 0 (MW 371.84): C, 54.91; H, 4.07; ^ 
N, 7.53. Found: C, 54.75; H, 3.96; N, 7.17. 



9 
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Example 14 0 



CI 




S0 2 Me 



2- ( 4-Chlorophenyl) -4- [ ( 4 -methy Iphenoxy ) inethy 1 ] - 
1- [4 - ( methyl sulfonyl ) phenyl ] -1H- imidazole 

Stgp 1: Prgpar ^inn of 4 -chloromethvl -2 - < 4 - 
chlorophpnvl ) -1- T4- fmethvl sul forty 1 1 phenyl 1 -1H- imidazole 

A suspension of the cicle product of Example 13 9 
(1.82 g, 4.96 mmol) in 10 ml of chloroform was treated 
with thionyl chloride (1.18 g, 9.92 mmol), and the 
resulting mixture was stirred at reflux for 1 hour. 
Another 1.18 g of thionyl chloride was added, and 
reflux continued for 1 hour. After cooling, the 
mixture was evaporated and the residue was 
chromatographed over silica gel using 50% ethyl 
acetate/hexane as eluent to give the chloromethyl 
compound as a very pale yellow crystalline solid (1.26 
g) : m.p. 166-169°C. 

Stop 2: Pronar^ri on of 2 - f 4 -Chloroohenvl > - 4 - f ( 4 - > 
mgrhvlnhpnnxv)mpr.hvl 1 f methvl sul f onvl ) phenyl 1 -IH- 

A mixture of 122 mg (0.32 mmole) of 4- 
chlororaethyl-2- ( 4-chlorophenyl) -1- (4- 

(methylsulfonyl) phenyl] -lH-imidazole (Step 1), p-cresol 
(69 mg, 0.64 mmole), and potassium carbonate (110 mg, 
0.8 mmole) in 5 mi of dimethyl formamide was stirred at 
85-90 °c for 6 hours. After cooling, the mixture was 
partitioned between ethyl acetate and aqueous sodium 
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chloride, and che aqueous Layer was extracted with 
ethyl acscaca. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 
and evaporated. chromatography of the residue over 
silica gel using mixtures of ethyl acetate and hexane 
gave 2- (4-chlorophenyl ) -4- t ( 4 -methy Iphenoxy ) methyl] -1- 
[4- (methylsulfonyl) phenyl ] -IK-imidazole as a pure white 
solid (118 mg) : m.p. (DSC) 193 °C. Anal. Calc'd. for 
C24H21CIN2O3S (MW 452.96): C, 63 .64; H. 4.67; N, 6.18. 
Found: C, 63.42; H, 4.64; N. 5.79. 

Example 141 

~0~ 



SO t Me 

2- ( 4 -Chlorophanyl) -4 - [ t ( 4- 
methylphenoxy ) thiol methyl] -1- [4 - 
( me thy lsul f onyl ) phenyl] -lH-imidasole 

To a solution of 4-chloromethyl-2- (4- 
chlorophenyl) -1- [4- (methylsulfonyl) phenyl] -lH-imidazole 
(Example 140, Step 1) in 5 ml of dimethyl formamide was 
added p-thiocresol (98 mg, 0.79 mmole) and anhydrous 
potassium carbonate (136 mg, 0.985 mmole), and the 
mixture was stirred rapidly overnight. The mixture was 
partitioned between ethyl acetate and water, and the 
aqueous layer was extracted with ethyl acetate The 
combined organic extracts were dried over sodium 
sulfate, filtered and evaporated. Chromatography of 
the residue over silica gel using mixtures of ethyl 
acetate and hexane as eluent gave the title compound as 




a g 



iassy solid: m.p. (DSC) 51 a C . Anal. Calc'd. for 

1.46; H. 4.51; N, 5.97 



C24H21CIN2O2S2 (MW 469.03): C. 
round: C. 61.38; H , 4.63; N. 5.81. 

Example 142 




S0 2 Me 



2- (4-Chlorophenyl) -1 - I 4 -( methylsulf onyl ) phenyl ] - 
4- [ ( 4-methylthio)methylJ -lH-imidazole 

To a solution of of 4-chloromethyl-2- (4- 
chlorophenyl) -1- [4- (methylsulf onyl) phenyl] -1H- imidazole 
(Example 140, Step 1) (150 mg, 0.394 mmole) in 5 ml of 
dimethyl formamide was added sodium thiomethoxide (55 
mg. 0.79 mmole) and the mixture was stirred for three 
days. The mixture was partitioned between ethyl 
acetate and water, and the aqueous layer was extracted 
with ethyl acetate- The" combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 
and evaporated. Chromatography of the residue over ^ 
silica gel using mixtures of ethyl acetate and hexane 
as eluents gave the title compound as a pale yellow oil 
(64 mg) : Anal. Calc'd. for C 1 8K 1 7C1N 2 0 2 S2 • 1/2 H 2 0 (MW 
401.93): C 53.79; H, 4.26; N, 6.97. Found: C, 53.97; 
H, 4.43; N, 6.84. 
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Example 143 




SO^Me 



2- (4-Clilorophenyl) - 4- (4-methoxymethyl) -1- [4- 
(methylsulfonyl ) phenyl] - 1H - iaidazol e 

To a solution of 46 mg (2.0 mmol) of sodium mecal 
in 2 ml of methanol was added a solution of 4- 
chloromethyl-2- (4-chlorophenyl) -1- [4- 

(methylsulfonyl ) phenyl ] -lH-imidazole (Example 140, Seep 
1) (167 mg, 0,438 mmole) and the mixture was stirred 
overnight. The mixture was partitioned between ethyl 
acetate and water, and the aqueous layer was extracted 
with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 
and evaporated. Chromatography of the residue over 
silica gel using ethyl acetate as the eluent gave the 
title compound as a white crystalline solid (72%) : mp 
171-172 °C. Anal. Calc'd. for C13H17CIN2O3S (MW 
376.86): C, 57.37; H, 4.55; N, 7.43. Found: C, 57.29; 
H, 4.42; N, 7.33. 
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Example 144 




CHO 



Ci 



S0 2 Me 



2 - ( 4 -Chlorophenyl ) -1 - [ 4 - ( aethylaulf onyl ) phenyl ] - 
lH-imidazole- 4 -carboxaldehyde 



To 8 ml of a 1:1 mixture of dimethyl sulfoxide and 
dichloromethane stirring in a dry ice/isopropanol bath 
under nitrogen was added dropwise oxalyl chloride (321 

3.69 mmol) . After stirring for 10 minutes, a 
solution of 2- ( 4-chlorophenyl) -1- [4- 
(methylsulf onyl ) phenyl ] -lH-imidazole-4-methanol 
(Example 139) (670 mg, 1.85 mmol) in 25 ml of a 1:1 
mixture of dimethyl sulfoxide and dichloromethane. 
Stirring was continued while warming to 0 °C, where it 
was maintained for 15 minutes. Triethylamine (1.87 g, 
18.5 mmol) was added, and the mixture was stirred 
overnight while warming to room temperature. The 
mixture was partitioned between dichloromethane and 
water, the organic layer was washed with water and then 
brine, dried over sodium sulfate, filtered, and 
evaporated. Chromatography of the residue over silica 
gel using mixtures of ethyl acetate and hexane gave the 
title compound as an off-white solid (330 mg) : mp (DSC) 
203 °C. Anal. Calc'd. for C17H13CIN2O3S (MW 360.82): C, 
56.59; H, 3.63; N, 7.76. Found: C, 56.24; H, 3.62; N, 
7.50. 
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Example 145 



ci 




F 



S0 2 Me 



2 - ( 4 -Chlorophenyl ) - 4 - f luorome thy 1 - 1 - [ 4 - 
{ methylsulfonyl ) phenyl ] - 1H - imidazole 



To a suspension of 2- ( 4 -chloropheny i ) -1- [ 4 - 
(mechylsulf onyl) phenyl ] -lH-imidazole-4 -methanol 
(Example 139} (250 mg, 0.689 mmole) in 5 ml of 
dichlorome thane was added dropwise a solution of 
diethylamino sulfur trifluoride (DAST) (166 mg, 1.03 
mmole) in 1 ml of dichlorome thane . As the addition 
proceeded, the mixture became homogeneous. After 
stirring for two hours, water was added, the layers 
separated and the aqueous layer was extracted with 
dichloromethane . The combined organic extracts were 
dried over sodium sulfate, filtered and evaporated. 
Chromatography of the residue over silica gel using 60% 
ethyl acetate in hexane gave the title compound as a 
very slightly yellow solid (106 mg) : mp (DSC) 165 °C. 
Anal. Calc'd. for CitH^CIF^OsS* 1/4 H 2 0 (MW 369.33): 
C, 55.29; H, 3.82; N, 7.59. Found: C, 55.15; H, ; 3.82; 
N, 7.42. 



192 

Example 14 6 




S0 2 Me 



4-Azidomethyl-2- ( 4 -chlorophenyl ) -1- [4- 
(methylsulfonyl)phenyl] -1H- imidazole 

A mixture of 4-chloromethyl-2- (4-chlorophenyl) -1- 
[ 4- (mechylsulfonyl) phenyl] -1H- imidazole (Example 140, 
Seep 1) (500 nig, 1.31 ramol) and sodium azide (256 mg, 
3.94 mmol) in 5 ml of dimethyl formamide was stirred 
overnight at room temperature. The mixture was warmed 
to 80 °C for one hour and then cooled. The mixture was 
partitioned between ethyl acetate and water, and the 
aqueous layer was extracted with ethyl acetate. The 
combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered, and evaporated. 
Chromatography of the residue over silica gel using 50% 
ethyl acetate in hexane as" the eluent gave the title 
compound as a pure white crystalline solid (496 mg) : mp 
(DSC) 186 # C. Anal. Calc'd. for C17H14CIN5O2S (MW 
387.85): C, 52.64; H, 3.64; N, 18.06. Found: C ; 
52.46; H, 3.77; N, 17.84. 
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Example 147 



F 



CI 




F 



S0 2 Me 



2- ( 4 -Ch lor ©phenyl ) -4-dif luoronethyl-1- [4- 
(methylsulfonyl ) phenyl] -lH-iaidazole 

To a suspension of 2- ( 4-chlorophenyl) -1- [ 4- 
(methylsulfonyl) phenyl ] - 1H- imidazole- 4 -carboxaldehyde 
(Example 144) (150 mg, 0.416 mmole) in 5 ml of 
dichloromechane was added dropwise a solution of DAST 
(201 mg, 1,25 mmol) of in 1 ml of dichlorome thane, 
producing a homogeneous solution. After stirring at 
room temperature for 3 0 minutes, the mixture was 
partitioned between dichloromethane and water, and the 
aqueous layer was extracted with dichloromethane. The 
combined organic extracts were dried over sodium 
sulfate, filtered, and evaporated. Chromatography of 
the residue over silica gel using 50% ethyl acetate in 
hexane as the eluent, followed by crystallization from— 
ethyl acetate and hexane gave the title compound as 
very small pale beige plates (21 mg) : m.p. 179-180 °C . 
Anal. Calc'd. for C17H13CIF2N2O2S (MW 382.82): C, 
53.34; H, 3.42; N, 7.32. Found: C, 53.42; H, 3.26; N, 
7.08. 
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Example 14 8 



ci 




S0 2 Me 



2- ( 4 -Chi or ©phenyl ) -1- [4- ( methyl sulfonyl ) phenyl ] - 
4 - [ [ ( 4 -pheny line thy 1 ) thio ] methyl ] -1H- imidazole 

To a solution of benzyl mercaptan (195 mg, 1.6 
mmol) in 5 ml of dimethyl formamide was added 63 mg of a 
60% dispersion of sodium hydride in mineral oil. After 
gas evolution ceased, 4-chloromethyl-2- (4- 
chlorophenyl) -1- [4 - (methylsulf onyl ) phenyl] -iH-imidazole 
(Example 140, Step 1) (300 mg, 0.737 mmole) was added 
as a solid and stirring continued overnight. The 
mixture was partitioned between ethyl acetate and 
water, and the aqueous layer was extracted with ethyl 
acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered, and 
evaporated. Radial chromatography of the residue over 
a 2 mm layer of silica gel using 50% ethyl acetate in 
hexane as the eluent gave the title compound as a pale 
yellow solid (343 mg) : mp(DSC) 41°C. Anal. Calc'd. for 
C24H21CIN2O2S2 (MW 469.03): C, 61.46; H, 4.51; N,,5.97. 
Found: C, 61.06; H, 4.34; N , 5.80. 
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Example 149 




SOoMe 



2- (4-Chlorophenyl) -4- [ [ ( 1- 
methyl ethyl ) thio ] methyl ] -1- [4- 
( methylsul f onyl ) phenyl ] - 1H- imidasol e 

The title compound was prepared as a white solid 
by the method of Example 148 except that 2- 
mercaptopropane was used in place of benzyl mercaptan: 
mp (DSC) 118 °C. Anal. Calc'd. for C20H21CIN2O2S2 <MW 
420.98): C, 57.06; H, 5.03; N, 6.65. Found: C, 56.72 
H, 4.89; N, 6.42. 



Example 150 




SO^Me 



2- (4-Chlorophenyl) -4- [ [ (cyclohaxyl) thio] methyl] 
1- [4- (methyl suit onyl ) phenyl] -1H- imidazole 
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The tide compound was prepared as a white solid 
by the method of Example 143 except that cyclohexyl 
mercaptan was used in place of benzyl mercaptan, and 
that 40% ethyl acetate in hexane was used as the 
chromatography eluent : mp (DSC) 4 3 °C . Anal. Calc'd. 
for C23H25CIN2O2S2 (MW 461.05): C, 59.92; H, 5.47; N, 
6.08. Found: C, 59.63; H, 5.52; N, 5.95. 



Example 151 

ci 




SOsMe 



2- (4-Chlorophenyl) -4 - [ [ (2- 
chlorophenyl ) thio] methyl ] -1- [4 - 
(methylsulfonyl ) phenyl] -1H- imidazole 

To a solution of 4-chloromethyl-2 - (4- 
chlorophenyl) -1- [4- (methylsulf onyl) phenyl] -IH-imidazole 
(Example 140, Step 1) (250 mg, 0.656 mmol) and 2- 
chlorothiophenol (190 mg,. 1-31 mmol) in 5 ml of 
dime thy Iformamide was added potassium carbonate (22 6 
mg, 1.64 mmol). The mixture was stirred rapidly > 
overnight at room temperature and partitioned between 
ethyl acetate and water. The aqueous layer was 
extracted with ethyl acetate, the combined organic 
extracts were washed with brine, and dried over sodium 
sulfate. The solution was filtered and then 
concentrated. Chromatography of the residue over 
silica gel using 50% ethyl acetate in hexane as the 
eluent followed by crystallization gave the title 
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compound as a pure white cry seal line solid (147 mg) : mp 
(DSC) 153 °C. Anal. Calc'c. for C23Hi3Ci 2N2O2S2 (MW 
439.44): C, 55.44; H, 3.71; N. 5.72. Found: C, 55.51; 
H, 3.54; N, 5.57. 

Example 152 




S0 2 Me 



2- (4-Chlorophenyl) -4 - [ [ (2- 
methylphenyl ) thiol methyl] -1- [4- 
(methylsulf onyl ) phenyl 3 - 1H- imidazole 

To a solution of 4 -chloromethyl-2- (4- 
chlorophenyl) -1- [4- (methylsulf onyl) phenyl] -lH-imidazole 
(Example 140, Step 1) (250 mg, 0.656 mmol) and o- 
thiocresol (1S3 mg, 1.31 mmol) in 5 ml of dry 
dime thy If ormamide was added anhydrous potassium 
carbonate (226 mg, 1.64 mmol). The mixture was stirred 
rapidly overnight at room temperature. The mixture was 
then partitioned between ethyl acecace and water. The 
aqueous layer was further extracted with ethyl acecace, 
che combined organic extracts washed wich brine, and 
dried over sodium sulfate. The solution was filtered 
and concentrated. Chromatography of the residue over 
silica gel using 40% ethyl acetate in hexane gave the 
title compound as a ^ry pale yellow solid (210 mg) : mp 
(DSC) 51 °C. Anal. Calcd. for C24H21CIN2O2S2 (MW 
469.03): C, 61.46; H, 4.51; N, 5.97. Found: C, 61.16; 
H, 4.50; N, 5.86. 




198 



Example 153 

ci 




so 2 i 



2- ( 4-Chlorophenyl ) -4 - [ [ ( 2 , 6 - 
dichlorophenyl ) thio]methyl] -1- [4 - 
(methylsulf onyl ) phenyl] - 1H- imidazole 

To a solution of 4-chloromethyl-2- (4- 
chlorophenyl) -1- [4 - (mechylsulf onyl) phenyl ] -lH-imidazole 
(Example 140, Step 1) {250 mg, 0.656 mmole) and 2,6- 
dichlorothiophenol in 5 ml of dime thy Iformaroide (235 
mg, 1.31 mmol) was added 226 mg (1.64 mmol) of 
potassium carbonate. The resulting mixture was stirred 
rapidly at room temperature for two days. The mixture 
was partitioned between ethyl acetate and water and the 
aqueous layer was further extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered, and evaporated. 
Chromatography of the residue over silica gel using 50% 
ethyl acetate in hexane gave the title compound, 282 
mg, as a pure white solid: mp (DSC) 202 °C . Anal. 
Calc'd. for C23H17CI3N2O2S2 <MW 523.39): C, 52.73; H, 
3.27; N, 5.35. Found: C, 52 .55; H, 2.98; N, 5.19. 
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Example 154 




SO->Me 



2- < 4-Chlorophenyl) - 4- [ [ [2- ( 1- 
methylethyDphenyl] thiojmethyl] -1- [4- 
{ me thy 1 sul fonyl ) phenyl] -1H- imidazole 

The title compound was prepared as a white solid 
by the method of Example 153 except that 2- 
isopropylthiophenol was used in place of 2,6- 
dichlorothiophenol and. that 40% ethyl acetate in hexane 
was used as chromatography eluent: m.p. 68-70 *C. 
Anal. Calc'd. for C 2 6H2SC1N 2 02S2-1/4H20 (MW 501.58): C, 
62.26; H, 5.02; N, 5.59. Found: C, 62.36; H, 5.11; N, 
5.45. 

Example 155 




2- ( 4 -Chlorophenyl) -1- [4 - (methyl sul fonyl ) phenyl] 
IB- imidazole- 4 -carboni tr ile 
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A solution of 82 mg (0.23 mmole) of 2 - ( 4 - 
chloropheny 1 ) -1- [ 4 - (me thy Isulf ony I ) phenyl ] - 1 H - 
imidazole- 4 -carboxaldehyde (Example 144) and 51 rug 
(0.45 mmole) of hydroxy 1 amine O-sul f onic acid in 10 ml 
of absolute echanol and 1 ml of pyridine was scirred ac 
reflux overnight . After cooling, the mixture was 
evaporated, and the residue was taken up in 
dichlorome thane . The solution was washed with aqueous 
sodium bicarbonate, dried over sodium sulfate, 
filtered, and evaporated. Chromatography of the 
residue over silica gel using 50% ethyl acetate in 
hexane as the eluent gave the title compound, 71 mg, as 
a pure white crystalline solid: mp (DSC) 205 °C. Anal. 
Calc'd. for Ci7Hi 2 ClN 3 02S-l/4 H 2 0 (MW 362.32): C, 
56.36; H, 3.34; N, 11.60. Found: C, 56.49; H, 3.27; N, 
11.45. 



2- ( 4 -Chloroplienyl ) -1- [4- (mo thy Isulf onyl ) phenyl] - 
1H- imidazole- 4 -ace ton it rile 

A mixture of 250 mg (0.656 mmole) of 4- 
chloromethyl-2- (4 -chloropheny 1) -1- [4- 

(methy Isulf onyl) phenyl] -IH-imidazole (Example 140, Step 
1) and 86 mg (1.3 mmol) of potassium cyanide in 4 ml of 
dimethylf ormami de was stirred a.t 85 °C for 24 hours. 
An additional 86 mg of potassium cyanide was added, and 



Example 15 6 




SOzMe 



stirring continued for S hours. After cooling, the 
mixture was partitioned between dichiorome thane and 
water and the aqueous layer further extracted with 
dichloromethane . The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 
and evaporated- Chromatography of the residue over 
silica gel using 60% ethyl acetate in toluene, followed 
by trituration with ethyl acetate gave the title 
compound, 59 mg, as a very pale yellow crystalline 
solid: mp (DSC) 197 °C . Anal. Calc'd. for C13H14CIN3O2S 
<MW 371.85): C, 53.14; H, 3.80; N, 11.30. Found: C, 
57.92; K, 3.57; N, 11.01. 

Example 157 



COOH 




S0 2 CH 3 

2- ( 4 -Chlorophenyl ) -1 - [4 - ( methyl su If onyl ) phenyl ] - 
lH-imidazble-4 -acetic acid 

A mixture of 50 mg (0.13 nunole) of the title 
product of Example 15 6 and 5 ml of concentrated 
hydrochloric acid was stirred at reflux for one hour. 
After cooling, the mixture was evaporated and the 
residue taken up in water. The mixture was basified 
with aqueous sodium bicarbonate solution, and the pK 
then adjusted to 4 with acetic acid. The mixture was 
extracted with dichloromethane and the combined organic 
extracts dried over sodium sulfate. After filtration, 
the solution was evaporated and the residue 
azeotropically distilled with toluene. Trituration of 
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che residue with echyi acscace gave che title compound, 

solid: m.o. 253-264 °C . Anal. Calc'd. 



31 mg. as a wnice 
CiaHi5ClN 2 0 4 S- 
3.82; N, 7.09. Found: C. 54.39; H. 3.88; N, S./2. 



for C13K15CIN2O4S-I/4K2O (MW 395.35): C. 54. 



Example 158 

0 

N-^^ CHj 



S0 2 CH 3 

1- [2- (4-Caloropneayl) -1- [ 4 - (metnylsulf onyl ) 
pneayl] - lH-imidazol -4 -yl ] - 1- ethaaoae 

c fa n 1- C r P n ^M»n nf ? - f 4 -cM 0r0PlT»TTY V -1~ r 4 ~ 

lmo rhvi s »i f 1 * r,h^i i -1 f- i mi daac>i »-4-f qrlKMYl iff ac i S 

A suspension of echyi (2- (4-chlorophenyl) -1- [4- 
(methylsulfonyl) phenyl] -lH-imidazol-4-yl] carboxylace 
(Example 138) (929 mg, 2.29 mmol) in 16 ml of methanol 
and 16 ml of IN aqueous sodium hydroxide was stirred at 
reflux for one hour. After cooling, the mixture was 
concentrated, water was added, and the resulting 
mixture was acidified with acetic acid. The mixture 
was extracted with dichloromethane. and the combined 
organic extracts were dried over sodium sulfate, 
filtered, and evaporated. Acetic acid was removed by 
azeotropic distillation with toluene to give the title 
compound. 520 mg, as a white crystalline solid: mp 
(DSC) 121 °C. Anal. Calc'd. for Ci7Hi 3 ClN 2 04S-H 2 0 (MW 
394.83): C, 51.71; H. 3.32; N. 7.10. Found: C, 51.89; 
H, 3.29; N, 6.97. 
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gr^ r. _^ - p^^rv.i^n o g ^ - '4 - ch loroohenv 1 * -N -me thorp/ - N - 
mprhvl- 1 - f 4 - fm^rhvlsul eonvUo henvl 1 - 1H- imiria-ol g- 4 - 

Oxalyl chloride (0.34 g, 2.65 mmole) in 5 mi 
acetonicrile was added co 16 ml acetonitrile containing 
dimethylf ormamide (0.25 g, 3.46 mmole) cooled to 0°C . 
Afcer 15 minutes, 2- ( 4 -chlorophenyi ) -1- [4- 
(methyisulfonyl) phenyl] -lH-imidazole-4 -carboxylic acid 
from step 1 (1.0 g, 2.65 mmole) was added with 20 ml 
acetonitrile . After warming to room temperature N,0- 
dimethylhydroxylamine HCl (0.28 g, 2.92 mmole) and 
pyridine (0.42 g, 5.31 mmole) were added and the 
mixture was stirred at room temperature for three days. 
The reaction mixture was concentrated to give an oily 
solid. The amide was purified by silica gel 
chromatography: Anal. Calc'd. C19H13N3O4SCI (419.89); C, 
54.35; H, 4.32; N, 10.01. Found: C, 53.96; H, 4.30; N, 
9.63. 

, qrpn 1 - Pronara rinn of 1 - T 7. - f 4 -ch loronhenvl ) -1 - f 4 - 
fmpr.hvlsnlfonvnnhPnvn - 1 H-imidazol -4-vl 1 -1-ethanone 

Methyl lithium- LiBr complex (1.5 M in ethyl ether) 
(0.47 ml, 0.7 mmol) was added- by syringe to a cold (- 
70°C) solution of 2- (4 -chlorophenyi) -N-methoxy-N- 
methyl-1- 1 4- (methylsulf onyl) phenyl] - 1H- imidazole- 4 - 
carboxamide from step 2 (250 mg, 0.6 mmol) in 50 ml 
tetrahydrofuran. The reaction was warmed to 0°C and 
re-cooled to -60°C before additional methyl lithium 
(0.47 ml) was added. The reaction was warmed to room 
temperature. After stirring for two days, 50 ml of 10% 
acetic acid was added and the mixture was concentrated 
to a gum. The gum was dissolved in 50 ml ethyl 
acetate, washed with water (2 x 50 ml), dried over 
Na2S04, filtered and concentrated. The product was 
purfied by silica gel chromatography: Anal. Calc'd. 
Ci8Hi5N 2 0 3 SCl-l/4 H 2 0 : C, 56.99; H, 4.12; N, 7.33. 
Found: C, 56.88; H, .4.05; N, 7.6838 
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Example 159 



cr 




SO.Mo 



2 - ( 4-Chlorophenyl ) -1 - [ 4 - (methylsulf onyl ) phenyl] - 
4 - (phenylmethoxyaethyl ) -1H -imidazole 

To a suspension of 58 mg of 60% sodium hydride in 
mineral oil (containing 35 mg, 1.4 rnmol) in 2 ml of 
dime thy lformamide was added a solution of 142 mg (1.31 
rnmol) of benzyl alcohol in 0.5 ml of dimethyl 
formamide. The mixture was stirred while heating to 
40°C. After 15 minutes, 250 mg (0.656 mmole) of the 
title product of Example 13 9 was added as a solid and 
stirred while heating to 85°C. The temperature was 
maintained for 6 hours and then the mixture was cooled. 
The mixture was partitioned between ethyl acetate and 
water and the aqueous layer 'further extracted with 
ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 
and evaporated. Chromatography of the residue over 
silica gel using 50% ethyl acetate in hexane as the 
eluent gave the title compound, 60 mg, as pure' white 
crystalline solid, m.p. 64-65°C. Anal. Calc'd. for 
-24H2lClN 2 03S»l/4H 2 0 (MW 457.56): C, 63.01; H, 4.63; N, 
6.12. Found: C, 62.76; H, 4.43; N, 6.20. 
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BIOLOGICAL EVALUATION 
Rac Carrageenan Fooc Pad Edema Tesc 

The carrageenan fooc edema test was performed with 
materials, reagencs and procedures essentially as 
described by Winter, ec al., (Proc. Soc. Exp. Biol. 
Med., Ill, 544 (1962)). Male Sprague-Dawley rats were 
selected in each group so that the average body weight 
was as close as possible. Rats were fasted with free 
access to water for over sixteen hours prior to the 
test. The rats were dosed orally (1 ml) with compounds 
suspended in vehicle containing 0.5% methylcellulose 
and 0.025% surfactant, or with vehicle alone. One hour 
later a subplantar injection of 0.1 ml of 1% solution 
of carrageenan/sterile 0.9% saline was administered and 
the volume of the injected foot was measured with a 
displacement pie thy smo meter connected to a pressure 
transducer with a digital indicator. Three hours after 
the injection of the carrageenan, the volume of the 
foot was again measured. The average foot swelling in 
a group of drug-treated animals was compared with that 
of a group of placebo- treated animals and the 
percentage inhibition of edema was determined 
(Otterness and Bliven, Laboratory Models for Testing 
NSAIDs, in Non-steroidal Ant i 'Inflammatory Drugs, (J. 
Lombardino, ed. 1985)). The % inhibition shows the % 
decrease from control paw volume determined in this 
procedure and the data for selected compounds in this 
invention are summarized in Table V. 

Rat Carrageenan -induced Analgesia Test 

The rat carrageenan analgesia test was performed 
with materials, reagents and procedures essentially as 
described by Hargreaves, et al., (Pain, 32, 77 (1988)). 
Male Sprague-Dawley rats were treated as previously 
described for the Carrageenan Foot Pad Edema test. 



Three hours after the injection of the carrageenan, the 
rats were placed in a special plexiglass container with 
a transparent floor having a high intensity lamp as a 
radiant heat source, positionable under the floor. 
After an initial twenty minute period, thermal 
stimulation was begun on either the injected foot or on 
the contralateral uninjected foot. A photoelectric 
cell turned off Che lamp and timer when light was 
interrupted by paw withdrawal. The time until the rat 
withdraws its foot was then measured. The withdrawal 
latency in seconds was determined for the control and 
drug-treated groups, and percent inhibition of the 
hyperalgesic foot withdrawal determined. Results are 
shown in Table V. 

TABLE V . 

BAT PAW EDEMA ANALGESIA 

% Inhibition % Inhibition 
fl 1()ma/\n body w picrht Q IQma/kcr body weight 

Example 



2 


9 




5 


21 




6 


23 .5 




7 


27 




18 


36 


13 


23 


38 


25 


24 


24 


19 


26 


51 


47 


27 


40 


21 


23 


57 


51 


29 


37 




31 


28 


36 


32 


30 




36 


68 




40 


42 




43 


45* 


18 


45 


49 


47 



vvu vo/ujjoo 
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TABLE V. (cone - ) 



RAT PAW EDEHA 

% Inhibition 
fl ^Oma/Vrr bodv wPicrhc 



ANALGESIA 

% Inhibition 
lOma/ft nr T™dv weight 



Example 



59 


34 


27 


69 


43 


32 


70 


34* 


35 


72 


55 


28 


74 


48 




83 


25 




84a 


36 


8 


86 


36 


7 


87 


28* 


5 


91 


16 




93 


16 


4 


117 


51 





10 mg/kg 



Evaluation of COX-1 and COX-2 activity in vitro 

The compounds of this invention exhibited 
inhibition in vicro of COX-2.* The COX-2 inhibition 
activity of the compounds of this invention illustrated 
in the Examples was determined by the following 
methods. 

^ PrpnA^r.jnn n! r A frntnhinaTir COX taamloviruses 

Recombinant COX-1 and COX-2 were prepared as 
described by Gierse ec al, [J. Biochem. . 305, 479-84 
(1995)]. A 2.0 kb fragment containing the coding 
region of either human or murine COX-1 or human or 
murine COX-2 was cloned into a BamHl site of the 
baculovirus transfer vector pVL1393 (Invitrogen) to 
generate the baculovirus transfer vectors for COX-1 and 
COX-2 in a manner similar to the method of D.R. 



WO 96/03388 
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O'Reilly e: ai [Bac-icvir^s Expression Veczors : A 
.^„„-^, M^MP- {1 992}). Recombinant bacuioviruses 
we— isolated bv transfecting 4 ng of baculovirus 
transfer vector DNA inco SF9 insect ceils (2xl08) along 
with 200 ng of linearized baculovirus plasnvid DNA by 
che'caicium phosphace method. See M.D. Summers and G.E. 
Smith. A Manual of Methods for Baculovirus Veczors and 
Insecc Cell Culcure Procedures, Texas Agric. Exp. 
Station Bull. 1555 (1987). Recombinant viruses were 
purified by three rounds of plaque purification and 
high titer (10 7 - 10 8 pfu/ml) stocks of virus were 
prepared. For large scale production, SF9 insect cells 
were infected in 10 liter fermentors (0.5 x 10 s /ml) 
with the recombinant baculovirus stock such that the 
multiplicity of infection was 0.1. After 72 hours the 
cells were centrifuged and the cell pellet homogenized 
in Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3- 
[ o-cholamidopropyDdimethylammonio] -1-propanesulf onate 
(CHAPS) . The homogenate was centrifuged at 10.000XG 
for 30 minutes, and the resultant supernatant was 
stored at -80°C before being assayed for COX activity. 

^ fi Cga v for rnv-1 And POX-? affttiviCV 
COX activity was assayed as PGE 2 formed/jig 
protein/time using an ELISAto detect the prostaglandin 
released. CHAPS- so lubili zed insect cell membranes 
containing the appropriate COX enzyme were incubated in 
a potassium phosphate buffer (50 mM, pH 8.0) containing 
epinephrine, phenol, and heme with the addition of, 
arachidonic acid (10 pM) . Compounds were pre-incubated 
with the enzyme for 10-20 minutes prior to the addition 
of arachidonic acid. Any reaction between the 
arachidonic acid and the enzyme was stopped after ten 
minutes at 37°c/rooro temperature by transferring 40 nl 
of reaction mix into 160 nl ELISA buffer and 25 
indomethacin. The PGE 2 formed was measured by standard 
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ELI 3 A technology (Cayman Chemical) . Results are shown 
in Table VI. 

TABLE VI . 



Example 



Human COX -2 
UB.5 0— 1XM. 



Human COX-1 



1 


4 


>100 


2 


0.1 


23 


3 


40 


>100 


4 


4.7 


>100 


5 


0.2 


>100 


6 


0.3 


>100 


7 


0.1 


>100 


9 


0.3 


>100 


10 


0.5 


>100 


12 


0.2 


>100 


13 


1.6 


>100 


14 


0.2 


>100 


IS 


<0.1 


>100 


17 


0.2 


1.0 


18 


0.2 


49 


23 


0.1 


>100 


24 


,0.2 


26 


26 




X . o 


27 


<0.1 


0.6 


28 


1.8 


>100 


29 


1.5 


>100 


30 


>100 


>100 


31 


1.8 


>100 


32 


2.9 


>100 


34 


0.5 


>100 


35 


1.2 


49 


36 


0.3 


88.5 


40 


0.4 


>100 


41 


0.5 


>100 


43 


0.5 


>100 


45 


9.6 


>100 
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TABLE VI. (COnt.) 

Human COX -2 
U2.5_Q._J1M 



56 

57 

59 

67 

68 

69 

70 

72 

73 

74 

75 

76 

78 

79 

80 

81 

82 

83 

85 

86 

87 

88 

89 

90 

91 

93 

94 

95 

96 

97 

98 

99 



0.1 
<0 .1 
<0.1 
1.1 
0.2 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.'l 
<0.1 
<0.1 
0.1 
<0.1 
<0.1 
<0.1 
<0.1 
-0.1 
<0.1 
<0.1 
<0.1 
0.2 
0.2 
0.2 
0.1 
0.2 
0.6 
0.4 
0.3 
1.0 
0.2 



Human COX-1 
iDg_n_UM_ 
3.6 
0.9 
3.6 
>100 
4.6 
2.8 
6.2 
19.3 
29 .8 
5.8 
67 .7 
8.6 
2.7 
31.2 
7.0 
3.6 
>100 
82.0 
>100 
78.1 
>100 
>100 
24.1 
>100 
>100 
>100 
29.9 
3.0 
>100 
>100 
>100 
2.1 
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TABLE VI . ( cont . ) 

Human COX-2 Human COX-1 



amp Is 






101 


0.7 


>100 


103 


0.5 


>100 


104 


0.9 


>100 


105 


0.8 


4.5 


106 


0.3 


17.1 


107 


<0.1 


>100 


108 


0.6 


>100 


109 


1.48 


53 .5 


112 


0.7 


>100 


113 


0.3 


>100 


114 


<0.1 


>100 


115 


0.1 


>100 


116 


0.1 


>100 


117 


0.1 


>100 


118 


<0.1 


7.9 


119 


0.3 


1.6 


120 


<0.1 


>100 


140 


<0.1 


>100 


141 


<0.1 


>100 


142 


0.6 


>100 


144 


1.6 


>100 


145 


0.4 


>100 


147 


0.6 


>100 


143 


0.1 


>100 


149 


0.6 


>100 


150 


0.1 


>100 


151 


<0. 1 


>100 


152 


<0.1 


>100 


153 


<0.1 


13 .7 


154 


<0.1 


>100 


155 


0.3 


>100 


156 


1.5 


>100 


159 


0.5 


100 



5icicg-cai paradigms for testing the cycokine- 
5n --ibiwing"a=-ivicy of these compounds are found in 
WO9 5/13057. published 13 May 1995. 

Also embraced within this invention is a class of 
pharmaceutical compositions comprising che active compounds 
t>vs combination therapy in association with one or more 
ror-toxic. oharmaceuticaily-acceptable carriers and/or 
diluents and/or adjuvants (collectively referred to herein 
as -carrier" materials) and. if desired, other active 
ingredients. The active compounds of the present invention 
m ay be administered by any suitable route, preferably m 
the form of a pharmaceutical composition adapted to such a 
route, and in a dose effective for the treatment intended. 
The active compounds and composition may, for example, be 
administered orally, intravascular ly . intraperitoneal^ , 
subcutaneously, intramuscularly or topically. 

Far oral administration, the pharmaceutical 
comoosition may be in the form of, for example, a tablet, 
caosule. suspension or liquid. The pharmaceutical 
composition is preferably made in the form of a dosage unit 
containing a particular amount of the active ingredient. 
Examoles of such dosage units are tablets or capsules. The 
active ingredient may also be administered by injection as 
a composition wherein, for example, saline, dextrose or 
water may be used as a suitable carrier. 

The amount of therapeutically active compounds that 
are administered and the dosage regimen for treating a 
disease condition with the compounds and/or compositions of 
this invention depends on a variety of factors, including 
the age. weight, sex and medical condition of the subject, 
the severitv of the disease, the route and frequency of 
administration, and the particular compound employed, and 
thus may vary widely. The pharmaceutical compositions may 
contain active ingredients in the range of about 0.1 to 
2000 mg. preferably in the range of about 0 . 5 to 500 mg anc 
os- pre'erablv between about 1 and 100 mg . A daily dose 
>' about 0-01 to 100 mg/kg body weight, preferably between 



mo: 



# 



acouc 0.5 and accu: 22- r.z body weight and mosc 
pre f erably becweer. accu: 0 . 1 ::■ 10 rag / kg body weight, may 
be appropr iat e . The daily dose can be adminisc ered in one 
co four doses per day . 

In che case of psoriasis and ocher skin condicions, ic 
may be preferable co apply a copical preparacion of 
compounds of chis invencion co che affecced area cwo to 
four times a day. 

For inflammations of che eye or ocher external 
tissues, e.g., mouth and skin, the formulations are 
preferably applied as a topical ointment or cream, or as a 
suppository, containing the active ingredients in a total 
amount of, for example, 0.075 to 30% w/w, preferably 0.2 to 
20% w/w and most preferably 0.4 to 15% w/w. When 
formulated in an ointment, the active ingredients may be 
employed with either paraffinic or a water-miscible 
ointment base. Alternatively, the active ingredients may 
be formulated in a cream with an oil-in-water cream base. 
If desired, the aqueous phase of the cream base may 
include, for example at least 3 0% w/w of a polyhydric 
alcohol such as propylene glycol, butane-1 , 3 -dioi , 
mannitol, sorbitol, glycerol, polyethylene glycol and 
mixtures thereof. The topical formulation may desirably 
include a compound which enhances absorption or penetration 
of the active ingredient through the skin or other affected 
areas. Examples of such dermal penetration enhancers 
include dimethyl sulfoxide and related analogs. The 
compounds of this invention can also be administered by a 
transdermal device. Preferably topical administration will 
be accomplished using a patch eicher of che reservoir and 
porous membrane type or of a solid matrix variety. In 
either case, the active agent is delivered continuously 
from the reservoir or microcapsules through a membrane into 
the active agent permeable adhesive, which is in contact 
with the skin or mucosa of the recipient. If the active 
agent is absorbed through che skin, a concrolled and 
predetermined flow of the active agent is administered to 
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che recipient:. Ir. che case c: microcapsules . the 
encapsulating agenc may also function as the membrane. 

The oily phase of the emulsions of :his invention may 
be constituted from known ingredients in a known manner, 
while the phase may comprise merely an emulsifier, it may 
comprise a mixture of at least one emulsifier with a fat or 
an oil or with both a fat and an oil. Preferably, a 
hydrophilic emulsifier is included together with a 
lipoohilic emulsifier which acts as a stabilizer. It is 
also* preferred to include both an oil and a fat. Together, 
the emulsifier(s) with or without stabilizer (s) make-up the 
so-called emulsifying wax, and the wax together with the 
oil and fat make up the so-called emulsifying ointment base 
which forms the oily dispersed phase of the cream 
formulations. Emulsifiers and emulsion stabilizers 
suitable for use in the formulation of the present 
invention include Tween 60. Span 80. cetostearyl alcohol, 
myristyl alcohol, glyceryl monostearate. and sodium lauryl 
sulfate, among others. 

The choice of suitable oils or fats for the 
formulation is based on achieving the desired cosmetic 
properties, since the solubility of the active compound in 
most oils likely to be used,, in pharmaceutical emulsion 
formulations is very low. Thus, the cream should 
preferably be a non-greasy, non-staining and washable 
product with suitable consistency to avoid leakage from 
tubes or other containers. Straight or branched chai"n. 
mono- or dibasic alkyl esters such as di-isoadipate, 
isocetyl stearate, propylene glycol diester of coconut 
fatty acids, isopropyl myristate, decyi oleate. isopropyl 
palmitate, butyl stearate. 2-ethylhexyl palmitate or a 
blend of branched chain esters may be used. These may be 
used alone or in combination depending on the properties 
required. Alternatively, high melting point lipids such as 
white soft paraffin and/or liquid paraffin or other mineral 
oils can be used. 



Formulations suitable for copicai adminis crac ion co 
the eye also include eye drops wherein che active 
ingredients are dissolved or suspended in suitable carrier, 
especially an aqueous solvent for the active ingredients. 
The antiinflammatory active ingredients are preferably 
present in such formulations in a concentration of 0.5 to 
20%, advantageously 0.5 to 10% and particularly about 1.5% 
w/w . 

For therapeutic purposes, the active compounds of this 
combination invention are ordinarily combined with one or 
more adjuvants appropriate to the indicated route of 
administration. If administered per os, the compounds may 
be admixed with lactose, sucrose, starch powder, cellulose 
esters of alkanoic acids, cellulose alkyl esters, talc, 
stearic acid, magnesium stearate, magnesium oxide, sodium 
and calcium salts of phosphoric and sulfuric acids, 
gelatin, acacia gum, sodium alginate, polyvinylpyrrolidone, 
and/ or polyvinyl alcohol, and then tablet ed or encapsulated 
for convenient administration. Such capsules or tablets may 
contain a controlled-release formulation as may be provided 
in a dispersion of active compound in hydroxypropylmethyl 
cellulose. Formulations for parenteral administration may 
be in the form of aqueous or non-aqueous isotonic sterile 
injection solutions or suspensions. These solutions and 
suspensions may be prepared from sterile powders or 
granules having one or more of the carriers or diluents ^ 
mentioned for use in the formulations for oral 
administration. The compounds may be dissolved in water, 
polyethylene glycol, propylene glycol, ethanol, corn oil, 
cottonseed oil, peanut oil, sesame oil, benzyl alcohol, 
sodium chloride, and/or various buffers. Other adjuvants 
and modes of administration are well and widely known in 
the pharmaceutical art. 

Although this invention has been described with 
respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. 
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What is claimed is: 

1. A compound of 



30 



R 3 



R 

R s N 
R 1 



whereir^R^. and (gjXre independently selected from 
fary^, cycloalkyl, cycloalkenyl and heterocyclo, wherein 
R l" and r2 are o ptiona lly ?'h"^^ fl " »f- t^substitutable 
position wj_r.h one or more radicals independently 



10 selected from alkylsulfonyl , j aminosulfonyl j, 

haloalkylsulfonyl, halo, alkylthlo, felkyj , cyano, 
carboxyl, alkoxycarbonyl, haloalkyl, hydroxyl, alkoxy, 
hydroxyalkyl, alkoxyalkyl, haloalkoxy, amino, 
aikylamino, arylamino and nitro; 
15 where in(j^) is a radical selected from hydrido , 

faTkylJ, haloalkyl, aralkyl, heterocycloaiky 1 , acyl, 
cyano, alkoxy, alkylthio, alkylthioalkyl, alky lsulf onyl, 
cycloalkylthio, cycloalkyl thioalkyl , cycloalkyl sulf onyl, 
eye loalky lsulf onylalkyl, cycloalkyloxy , 
cycloalkyloxyalkyl, haloalkylsulfonyl, arylsulf onyl, 
halo, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl , 
ary 1 car bony 1, aralkylcarbonyl, heterocycloalkylcarbonyl , 
cyanoalkyl, azidoalkyl, aminoalkyl, alkylaminoalkyl , N- 
aryiaminoalkyl, N-alkyl-N-arylaminoalkyl, carboxyalkyl , 
25 alkoxy carbonylalkyl, alkoxycarbonyl , haloalkylcarbonyl, 
carboxyl, aminocarbonyl , alkylaminocarbonyl , 
alky laminocarbonylalkyl , het eroarylaikoxyalkyl , 
heteroaryloxyalkyl, heteroarylthioalkyl , aralkoxy, 
aralkylthio, heteroaralkoxy , heteroaralkylthio, 
heteroarylalkylthioalkyl. heteroaryloxy , heteroarylthio, 
ary 1 thioalkyl, aryloxyalkyi , arylthio, aryloxy, 
aralkylthioalkyi . ar alkoxyalkyl, aryl and heterocyc lo ; 
wherein(Ryis a radical selected f rom (hydrido| 
[alkyl\ and fluoro; 
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wherein R* i s selected from hydroxy 1 and alkoxy; 

and 

wherein R 5 is hydrido; or wherein"' R 5 Xnd(R§) 



cogecher form a\ double bond; 



form A\ dpi 
/ided ac 1 



provided at lease one of R 1 and R 2 is arvl 
s ubstituted with alkylsulfonyl, haloalkylsulf ony l or 
amino sulf onyl ; 

or a pharmaceutically-acceptable sale thereof. 
2. Compound of Claim 1 wherein R* and R 2 are 
independently selected from phenyl, naphthyl, biphenyl, 
lower cycloalkyl, lower cycloalkenyl and heteroaryl, 
wherein R 1 and R 2 are optionally substituted at a 
subs ti tut able position with one or more radicals 
independently selected from lower alkylsulfonyl, 
15 aminosulf onyl, lower haloalkylsulf onyl , halo, lower 
alkylthio, lower alkyl, cyano, carboxyl, lower 
alkoxycarbonyl, lower haloalkyl, hydroxyl, lower alkoxy, 
lower hydroxyalkyl, lower alkoxyalkyl, lower haloalkoxy, 
amino, lower alkylamino, arylamino and nitro; wherein r3 
is a radical selected from hydrido, lower alkyl, lower 
haloalkyl, lower aralkyl, lower heterocycloalkyl, acyl, 
cyano. lower alkoxy, lower alkylthio, lower 
alkylsulfonyl, lower cycloalkyloxy , lower 
cycloalkyloxyalkyl, lower cycloalkylthio, lower 
25 cycloalkylthioalkyl, lower cycloalkylsulf onyl, lower 
cycloalkylsulfonylalkyi, phenylsulf onyl, lower 
haloalkylsulf onyl, halo, lower hydroxyalkyl, lower""" 
alkoxyalkyl, lower alkylcarbonyl, lower azidoalkyl, 
lower haioalkylcarbonyl , phenylcarbonyl , lower 
30 aralkylcarbonyl, lower heterocycloalkylcarbonyl . lower 
cyanoalkyl, lower aminoalkyl, lower alkylaminoalkyl, 
lower N-arylaminoalkyl, lower N-alkyl-N-arylaminoalkyl. 
lower carboxy alkyl, lower aikoxycarbony lalky 1 , lower 
alkoxycarbonyl, lower alkylthioalkyl , aminocarbonyl, 
35 lower alkylaminocarbonyl , lower alkylaminocarbony lalky 1 . 
lower aralkoxy, lower aralkylthio. lower heteroaralkoxy , 
lower heteroaralkylthio, lower heteroary lalkoxyalkvl , 
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lower heceroaryiaikylchioaikyi. lower 

heteroaryloxyaikyi, lower heceroary ichioaiky i , lower 
heteroaryloxy. lower hecsroary Ithio , lower 
arylthioalkyl, lower ary loxyalkyl , lower arylchio. lower 
aryloxy. lower araiky lchioalky 1 , lower aralkoxyalky 1 , 
aryl selected from phenyl and naphchyi, and heceroaryl. 
wherein the aryl and heceroaryl radicals are optionally 
substituted at a substitutable position with one or more 
radicals selected from halo, lower alkylthio, lower 
alkyisulfinyl. lower alkyl, cyano, lower haloalkyl. 
hydroxy 1. lower alkoxy. lower hydroxyalkyi and lower 
haloalkoxy; wherein R 4 is a radical selected from 
hydrido, lower alkyl and fiuoro; and wherein R 5 is 
selected from hydroxy 1 and lower alkoxy; wherein R s is 
15 hydrido; or wherein R 5 and R s together form a double 
bond; or a pharmaceutically-acceptable salt thereof. 

3. Compound of Claim 2 wherein R 1 and R 2 are 
independently selected from phenyl, naphchyi. biphenyl, 
cyclohexyl, cyclohexenyl. benzofuryl, benzodioxolyl, 
furyl. imidazolyl. thienyl. thiazolyl, pyrrolyl. 
oxazolyl. isoxazolyl, triazolyl, pyrimidinyl, 
quinolinyl, benz imidazolyl . indolyl. pyrazolyl and 
pyridyl. wherein R 1 and R 2 are optionally substituted at 
a substitutable position with one or more radicals 
25 independently selected "from methylsulf onyl , 
amino sulfonyl, f luoromethylsulf onyl , 
di f luorome thy Isulf onyl, fiuoro. chioro. bromo, 
methylthio, methyl, ethyl, isopropyl. cerc-butyl. 
isobutyl. pentyl. hexyl. cyano. carboxyl, 
30 methoxycarbonyl. ethoxycarbony 1 . isopropoxycarbonyl , 
c ere -butoxy car bony 1, propoxycarbonyl , butoxycarbonyl . 
isobutoxy carbony 1 , pentoxycarbonyl , f luoromethy 1 , 
dif luorome thy 1, trif luoromethy 1 , chloromethyl , 
dichloromethyl. trichloromethyl . pentaf luoroethyi . 
35 heptafluoropropyl. dif luorochloromethyl , 

dichlorofluoromethyl. dif luoroethyi . dif luoropropyl , 
dichloroethyi, dichloropropy 1 . hydroxyl. methoxy. 
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mechy ienecioxy , echo:o/, pro poxy , p.-bucoxy , 
hvdroxymechy I , hydroxyechyl , mechoxymechy I , 
echoxymechy 1 , cri fiuoromechoxy , amino, mechy lamino , N , N- 
dimechy lamino , pheny lamino and nicro; wherein R 3 is a 
radical selecced from hydrido, mechy 1, echyl, isopropyl, 
cerc-bucyl, isobucyl, pencyl, hexyl, f luoromechyl , 
dif luoromechyl , cri f luoromechyl , chloromechyl , 
dichloromechy 1 , crichloromechy 1 , pencaf luoroethyl , 
hepcaf luoropropyl , dif luorochloromechyl , 
dichlorof luoromechyl , dif luoroechyl , dif luoropropyl , 
dichloroechyl, dichloropropy 1 , benzyl, pheny lechyl, 
phenylpropy 1 , f urylmechy 1 , morpholinomechy 1 , 
pyrrolidinylmechyl , piperaziny lmechyl , 

piperidiny lmechyl, pyridy lmechyl , chieny lmechyl , formyl, 
cyano, mechoxy, echoxy, propoxy, n-bucoxy, mechy Ichio, 
echylchio , isopropylchio , mechy lsulfonyl , 
pheny Isulfonyl , crif luoromethy lsulfonyl , f luoro , chloro , 
bromo, hydroxymechyl , hydroxyechyl, mechoxymechy 1, 
echoxymechy 1 , mechy lchiomechy 1 , isopropy Ichiomechy 1 , 
cyclohexy 1 chiomechy 1 , benzyloxy , benzy Ichio , 
mechy lcarbony 1 , echy Icarbony 1 , pheny Icarbony 1 , 
azidomechyl , crif luoromechy Icarbony 1 , 
dif luoromechyl carbonyl , f luoromechy Icarbony 1 , 
benzylcarbonyl, cyanomechyl, cyanobucyl, aminomechyl , 
me chy lamino me chy 1 , N-phenylaminomechyl, N-mechyl-N- 
phenylaminomechyl, acecyl, propanoyl, bucanoyl, 
mechoxycarbony lmechyl , echoxycarbonylechy 1 , ~" 
mechoxy carbonyl , echoxycarbony 1 , isopropoxycarbonyl , 
c ere -bucoxy carbonyl , propoxy carbonyl , isobucoxy carbonyl , 
carboxymechy 1 , carboxypropyl , aminocarbony 1 , 
mechy laminocar bony 1 , N , N-die chy laminocarbony 1 , N- 
mechy laminocarbony lmechyl , pyridy loxy , pyridy Ichio , 
pheny loxy , 4 - chlorophenoxy , f ury lmechoxy , 
fury Imechy Ichio, 5-phenylpyridyl-2-mechoxy , 
chieny lmechoxy , quinoly lmechoxy , pyridy lmechoxy , 
chieny lmechy Ichio, pyridy Imechy Ichio , benzy lchiomechy 1 , 
quinoly Imechoxymechyl , f ury ibucoxyechy 1 , 
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ivlc.-rvr-e-hy 1 , pyridy lmethoxymechy 1 . chier.y Ic>:yhe>:y 1 , 

chi er.v i-r.:oms chy . pyr idy i thiohexy I . fury ioxyme " hy i . 
fur'/l.T.echylchiomechyl . quinolylmechy ichioachy I . 
oher.yl-hiomechyi, 2 -chloropheny ichiomechy 1 , 2,6- 
r dichloropheny Ichiomechy i. 4 -mechylpheny ichiomechy i , 2- 
isopropy Ipheny Ichiomechy 1. 2 -mechylpheny ichiomechy 1 . 
pheny loxymechyl, 4 -chloropheny loxymechyl. 4- 
mechy ipheny loxymechyl. benzy loxymechyl , 4- 
mechoxybenzy loxymechyl. naphchyi, phenyl, chienyl, 
10 furyl/ pyr idyl, wherein che chienyl, furyi, pyridyl and 
phenyl radicals are optionally subscicuced ac a 
subscicucabie posicion wich one or more radicals 
selecced from filuoro. chloro, bromo, mechylchio, 
mechyisulfinyl, mechyl, echyl. isopropyl. cerc-butyl, 
15 isobucyl. pencyl, hexyl. cyano, f luoromechyl , 
dif luoromechyl, crif luoromechyl . chloromechyl, 
dichloromechyl, crichloromechyl. pentaf luoroechyl, 
hepcaf luoropropyl , difluoro chloromechyl , 
dichlorof luoromechyl. dif luoroechyl . dif luoropropyl, 
20 dichloroechyl. dichloropropyl. hydroxy 1. mechoxy, 
mechylenedioxy. echoxy. propoxy, n-bucoxy, 
hydroxymechyl, hydroxyethyl and trif luoromechoxy ; 
wherein R 4 is a radical selecced from hydrido. mechyl. 
echyl, and fluoro; and wherein R 5 is selecced from 
25 hydroxy-, mechoxy, echoxy, propoxy and n-bucoxy; wherein 
r« is hydrido; or wherein R 5 and R 6 cogecher form a 
double bond; or a pharmaceuCically-accepcable salc._ 

chereof. 

4 . A compound of Formula II 




(ID 



SO-.R' 



wherein ?. 3 is a radical seiecced from hydride, alkyl, 
haloalkyl, aralky 1, hecsrocycloalky i , acy I , cyano , 
aikoxy, alkylchio, alky Ithioalky i , alkylsulfony 1 , 
cycloalky loxy , cycloalky loxy alkyl , cycloalky ithio , 
cycioalkylthioalkyl , cycloalkylsulf ony 1 , 
cycloalkylsulf ony lalkyl , haloalky lsulf ony 1 , 
arylsulfonyl, halo, hydroxy alkyl, alkoxyalkyl, 
alky lcarbony 1 , ary Icarbony 1 , aralky Icarbonyl , 
hecerocycloalkylcarbonyl , cyanoalky 1 , alkylaminoalkyl , 
N-arylaminoalkyl , N-alkyl-N-arylaminoalky 1 , 
carboxyalkyl , alkoxycarbonylalkyl, alkoxycarbonyl, 
haloalky lcarbony 1 , aminocarbonyl , azidoalkyl , 
alky 1 ami no car bony lallcy 1 , heceroary lalkoxyalkyl , 
heceroary loxyalkyl , he t eroarylchioalky 1 , aralkoxy , 
aralky Ithio , hec eroaralkoxy , heceroaralky Ichio , 
heceroary lalkylchioalkyl , heceroary loxy , heceroary Ithio , 
arylthioalkyl, aryloxyalkyl , arylchio, ary loxy, 
aralkylchioalkyl, aralkoxyalkyl , aryl and hec eroaryl , 
wherein Che aryl and heceroaryl radicals are opcionally 
subscicuced ac a subscitucable posicion wich one or more 
radicals seiecced from halo, alkylchio, alkylsulf inyl , 
alkyl, cyano, haloalky 1, hydroxy 1, alkoxy, hydroxyalkyl 
and haloalkoxy; wherein R 7 is a radical seiecced from 
alkyl, and amino; and wherein R 8 is one or more radicals 
seiecced from hydride halo, alkyl, haloalkyl, alkoxy, 
amino, haloalkoxy, cyano, carboxyl, hydroxy 1, 
hydroxyalkyl , alkoxyalkyl, alkylamino, nicro and 
alkylchio; or a pharmaceucically-accepcable sale 
chereof. 

5. Compound of Claim 4 wherein R 3 is a radical 
seiecced from bydrido, lower alkyl, lower haloalkyl, 
lower aralkyl, lower hecerocycloalkyl , acyl, cyano, 
lower alkoxy, lower alkylchio, lower alkylsulf ony 1, 
phenylsulf orryl, lower haloalky lsulf onyl , lower 
cycloalkyloxy , lower cycloalkyloxyalkyl , lower 
cycloalkylchio, lower cycloalkylchioalkyl , lower 
cycloalkyisulf onyl, lower cycloalky lsuifonylalky 1 , halo, 
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lower hydroxyallcyl. lower aikoxyalkyl. lower 
alky icarbony 1. lower haloalky Icarbony 1 . pheny icarbony 1 , 
lower aralky Icarbony 1. lower heterocycloalky Icarbony 1 . 
lower cyanoalkyl, lower azidoalkyi, lower 
alkyiaminoalkyi. lower N-ary laminoalky 1 . lower N-alkyl- 
N-arylaminoalkyi, lower carboxyalky 1 , lower 
alkoxycarbonylaikyi, lower alkoxycarbonyl, lower 
alkylthioalkyl, amino carbony 1 , lower 
alkylaminocarbonylalkyl, lower aralkoxy. lower 
aralky ithio, lower heteroaralkoxy . lower 
heteroaralkylthio, lower heceroarylaikoxyalkyl . lower 
heteroarylalkylthioalkyl, lower heceroaryloxyalkyl , 
lower heteroarylthioalkyl, lower heceroaryloxy , lower 
heteroarylthio. lower arylthioalkyl , lower aryloxyalky 1, 
15 lower arylthio, lower aryloxy. lower aralky lchioalky 1 . 
lower aralkoxyalkyl. aryl selected from phenyl and 
naphchyl, 5 or 6 membered heteroaryl, wherein the aryl 
and heteroaryl radicals are optionally substituted at a 
substitutable position with one or more radicals 
selected from halo, lower alkylthio, lower 
alkylsulfinyl. lower alkyl, cyano, lower haloalkyl, 
hydroxy 1. lower alkoxy, lower hydroxyalkyl and lower 
haloalkoxy; wherein R 7 is a radical selected from lower 
alkyl, and amino; and wherein R 8 is a radical selected 
25 from hydrido. halo, lower alkyl. lower haloalkyl. lower 
alkoxy. amino, lower haloalkoxy. cyano, carboxyl. 
hydroxyl. lower hydroxyalkyl, lower aikoxyalkyl, lower_ 
alkylamino, nitro and lower alkylthio; or a 
pharmaceutically-acceptable salt thereof. 

6. Compound of Claim 5 wherein R 3 is a radical 
selected from hydrido, methyl, ethyl, isopropyl, cert- 
butyl, isobutyl, pentyl. hexyl, f luoromethyl. 
dif luoromethyl, trif luoromethyl , chloromethyl , 
dichloromethyl . trichloromethyl. pentaf luoroethyl . 
3 5 heptafluoropropyl. dif iuorochlcromethyl , 

dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropy 1 , benzyl, phenylethyl. 
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oher.vlpropyi. iurviniechyl, morpholinomechy 1 . 
pyrrolidinylmechyl. piperazinylmechy 1 , 

piper idiny lmechy 1. pyr idy lmechy 1 . chieny lmechy I , formyl. 
cyano, mechoxy, echoxy, propoxy, n-bucoxy, mechyichio, 
5 echylchio. isopropy Ichio , mechy lsulf ony 1 . 

pheny 1 su If ony 1. crif luoromechy lsulf ony 1 . fiuoro, chloro, 
bromo, hydroxymechyl, hydroxyechy 1 , mechoxymechyl , 
echoxymechyl. mechy lchiomechyl . isopropy ichiomechyl , 
cyclohexylchiomechyl. benzyloxy, benzylchio, 
10 mechy lcarbonyl. phenyl carbonyl . crif luoromechylcarbonyl . 
dif luoromechy lcarbonyl , f luoromechylcarbonyl , 
benzylcarbonyl, cyanomechyl. cyanobucyl, azidomechyl. 
mechylaminomechyl, N-phenylaminomechyl , N-mechyl-N- 
phenylaminomechyi. acetyl, propanoyl, bucanoyl. 
15 mechoxycarbonylmechyl, echoxycarbonylechy 1 , 

mechoxycarbonyl, echoxy carbonyl, isopropoxy carbonyl , 
cerc-bucoxycarbonyl. propoxycarbonyl , carboxymechyl , 
carboxypropyl, amino car bony 1 , N- 

mechy laminocarbony lmechy 1, pyridyloxy, pyridylchio, 
phenyloxy, 4-chlorophenoxy . furylmechoxy , 5- 
phenylpyridyl-2 -mechoxy, furylmechylchio, 
chienylmechoxy. quinolylmechoxy , pyridylmechoxy , 
chieny lmechylchio, pyridylmechylchio, benzyl Chi omechy 1 , 
quinolylmechoxymechyl . furylbucoxyechy 1 , 
25 pyridyloxymechyl. pyridylmechoxymechyl . chienyloxyhexyl , 
chieny lchiomechyl. pyridylchiohexy 1 . fury loxymechyl. 
fury lmechy lchiomechyl. quino ly lmechy lchioechy 1 . •— * 
pheny lchiomechyl, 2-chlorophenylchiomechy 1 . 2,6- 
dichlorophenylchiomechyl. 4 -mechylpheny Ichiomechyl . 2- 
30 isopropy lpheny lchiomechyl, 2-mechylphenylchiomechyl. 
pheny loxymechyl, 4 -chlo.ropheny loxymechyl , 4- 
mechy lpheny loxymechyl. benzyloxymechyl . 4- 
mechoxybenzyloxymechyl . naphchyi. phenyl, chieny 1, 
furyl, pyridyl. wherein che chieny 1, furyl, pyridyl and 
3 5 phenyl radicals are opcionally subscicuced ac a 
subscicucable posicion wich one or more radicals 
selecced from fiuoro, chloro, bromo, mechy Ichic. 
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mechyisulfinyl. mechyi. echyi. iscpropyl. cerc-bucyl. 
isobucyl, pencyl. he:<yi. cyano. f iuoromechy 1 , 
difluoromechyl. cr if Iuoromechy 1 . chloromechy 1 . 
dichloromechyi, crichloromechy 1 . pencaf luoroechyi , 
hepcafluoropropyl, dif luorochloromechyl , 
dichlorof luoromechyl, dif luoroechyi. dif luoropropy 1 . 
dichloroechyl. dichloropropyi , hydroxy!, mechoxy, 
mechvlenedioxy, echoxy, propoxy, n-bucoxy, 
hydroxymechyl. hydroxy echyl and cri fluoromechoxy ; 
wherein R 7 is mechyi or amino; and wherein R 3 is a 
radical selected from hydrido. mechylsulf onyl , fluoro. 
chloro. bromo. mechylchio, mechyi, echyl. isopropyl, 
cerc-bucyl, isobucyl, pencyl, hexyl, cyano, carboxyl, 
mechoxycarbonyl, echoxycarbonyl. isopropoxycarbonyl , 
cerc-bucoxycarbonyl, propoxycarbonyl , bucoxycarbonyl . 
isobucoxycarbonyl, pencoxy car bony 1 . f luoromechyl , 
difluoromechyl, crif luoromechyl. chloromethyl , 
dichloromechyi, crichloromechyl , pencaf luoroechyi, 
hepcafluoropropyl , dif luorochloromechyl , 
dichlorof luoromechyl, dif luoroechyi , dif luoropropy 1, 
dichloroechyl. dichloropropyi. hydroxy 1, mechoxy. 
mechylenedioxy, echoxy, propoxy, n-bucoxy, 
hydroxymechyl. hydroxyechyl. mechoxymechyl. 
echoxymechyl, crif luoromechoxy , amino, mechylamino, N.N- 
dimechylamino . phenylamino and nicro; or a 
pharmaceucically-accepcable sale chereof. 

7. compound of Claim 6 selecced from compounds 
and cheir pharmaceucically accepcable sales, of Che 

group consisting of 
) 2-(4-fiuorophenyl) -1- [ 4- (mechylsulf onyl) phenyl] -4- 
( crif luoromechyl) -1H- imidazole; 
4 - [ 2 - ( 4 - f luoropheny 1 ) - 4 - ( cr i f luoromechyl ) - IK- imidazol - 

1-y 1 ] benzenesul f onamide ; 
2 - ( 3 , 4 -di f luoropheny l ) - 1 - [ 4 - ( me chy 1 su 1 f ony 1 ) pheny 1 ] - 4 - 
5 (crif luoromechyl) -lH-imidazole; 

4- [2- (4-mechylphenyl) -4- (crif luoromechyl) -lH-imidazol- 
1 -y 1 ] benz enesu 1 f onamide ; 
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4 - [2- (3 , 4-dif luorophenyl) -4- ( tri f luoromechy 1 ) -1H- 

imidazol - 1 -y 1 ] benzenesul £ onamide ; 
2- { 2 - f luorophenyl ) -1- [ 4- (mechylsulf onyl ) phenyl ] -4- 

( crif luoromechy 1 ) -1H- imidazole ; 
5 2- (3 -f luorophenyl) -1- [4- (mechylsulf onyl ) phenyl ] -4- 

(crif luoromechyl) -1H- imidazole; 
4- [2- (2-f luorophenyl) -4- ( crif luoromechy 1 ) -lH-imidazol- 

1-y 1 ] benzenesul f onamide ; 
2- (4-f luoro-3-mechylphenyl) -1- [4- 
10 (mechylsulf onyl) phenyl] -4- ( crif luoromechyl ) -IK- 

imidazole ; 

2- (3-chloro-4- (N,N-dimechylamino) phenyl) -1- [4- 

(mechylsulfonyl) phenyl] -4- (crif luoromechyl) -1H- 
imidazole ; 

15 4- [2- ( 3 -f luorophenyl) -4- (crif luoromechyl) -lH-imidazol- 
1-yl] benzenesul f onamide ; 
2- (3-f luoro-4- (N, N-dimechylamino) phenyl) -1- [4- 

(mechylsulf onyl) phenyl] -4- ( crif luoromechyl) -IH- 
imidazole; 

20 2- (3-bromophenyl) -1- [4- (mechylsulf onyl) phenyl] -4- 
( crif luoromechyl) -1H- imidazole; 
2- (3-nicrophenyl) -1- [4- (mechylsulf onyl) phenyl] -4- 

( crif luoromechyl) -IH-imidazole; 
4- [2- (4-chloro-3-mechoxyphenyl) -4- (crif luoromechyl) -1H- 
25 imidazol-l-yl]benzenesulf onamide; 

4- [2- (3 , 5 -dif luoro-4 -mechoxypheny 1 ) -4- 

{ crif luoromechyl) -IH-imidazol-l- .-- * 

yl] benzenesul f onamide; 
2- (4-chlorophenyl) -1- [4- (mechylsulf onyl ) phenyl ] -4- 
30 (crif luoromechyl) -IH-imidazole; 

2- (4-chlorophenyl) -1- [4- (mechylsulf onyl) phenyl] -4- 

me chy 1 - 1H - imida z o 1 e ; 
2- (4-chlorophenyl) -1- [4- (mechylsulf onyl) phenyl] -4- 
phenyl-lH-imidazole; 
35 2- (4-chlorophenyl) -4- (4-f luorophenyl) -1- [4- 
( me chy Isu 1 f ony 1 ) pheny 1 ] - 1H - imi da z o 1 e ; 
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2- ( 3 - f lucre- 4 -mechoxypheny I ) -i- [ 4 - 

(mechylsulf onyi) phenyl -4- < crif luoromechy I ) -1K- 
imidazoie ; 

1- ( 4 - (mechyisulf or.yi) phenyl ] -2-phenyi-4- 
5 cri f luoromechy L - IH- imidazole ; 

2- (4-mechylphenyl) -1- ( 4- (mechylsulf onyl) phenyl] -4- 
cr i f luoromechy 1 - IK- imidazole ; 

4- [2- ( 4 -chicropheny i ) -4- ( cri f luoromechy 1) -IH- imidazol - 
1-y 1 ] benzenesulf onamide ; 
10 4 - [2 - ( 3 -chloro- 4-mechylphenyl) -4- ( cr if luoromechy 1) -1H- 
imidazol - 1 -y 1 ] benzenesul f onamide ; 
4- [2- (3-f luoro-4-mechoxyphenyi) -4- { crif luoromechyl) -1H- 

imidazol-l-yl] benzenesulf onamide; 
2- (3 -f luoro-5-mechylphenyl) -1- [4- 
15 {mechylsulf onyl) phenyl] -4-- (crif luoromechyl) -1H- 

imidazole; 

4- [2- (3-f luoro-5-mechylphenyl) -4- (crif luoromechyl) -1H- 

imi da z o 1 - 1 -y 1 ] benzene sul f onamide ; 
2- (3-mechylphenyl) -1- [4- (mechylsulf onyl) phenyl] -4- 
20 crif luoromechy 1-lH-imidazole; 

2- (3 , 5-dif luoro-4-mechoxyphenyl) -1- [4- 

( mechylsulf onyl) phenyl] - 4 -crif luoromechy 1-1H- 
imidazole ; 

4- [2- (3-mechylphenyl) -4-crif luoromechyl-lH-imidazol-1- 
25 yl] benzenesulf onamide ; 

1- [4- (mechylsulf onyl) phenyl] -2- (3-chlorophenyl) -4- 

cr i f luoromechy 1 - IH- imidazole ; _^ 
1- [4- (mechylsulf onyl) phenyl] -2- ( 4 -mechoxy-3 - 
chloropheny 1 ) - 4 - cri f luoromechyl - IH- imidazo le ; 
3 0 4- [2- (3 -chloropheny!) -4 -crif luoromechyl -IH- imidazol- 1- 
yl] benzenesulf onamide ; 
4 - 1 2 -pheny 1-4-crif luoromechy 1 - IH- imidazol - 1 - 

yl] benzenesulf onamide ; 
4- [2- (4-mechoxy-3-chlorophenyl) -4-crif luoromechyl-lH- 
35 imidazol- 1-yl] benzenesulf onamide; and 

2- (2-mechylphenyl) -1- [4- (mechylsulf onyl) phenyl] -4- 
cr i f luoromechy 1 - IK-imidazol e . 



8. A compouna o z Formula III 




(in) 



wherein R 3 is a radical selecced from hydrido, alkyl, 

haloalkyl, aralky 1, heterocycloalky 1 , acyi, cyano, 

alkoxy, alkyithio, alkylthioalky 1 , alkylsulf ony 1 , 

cycloalky Ithio , cycloalkylchioalky 1 , cycloalky lsul f onyl , 

cycloalky Isulfonylalkyl , cycloalky loxy , 

eye loalkyloxy alkyl , haloaikylsulf onyl , arylsulf onyl , 

halo, hydroxyalkyl, alkoxyalkyl, alkylcarbonyl , 

ary Icarbony 1 , aralky Icarbony 1 , heterocycloalky icarbony 1 , 

cyanoalkyl, azidoalkyl, alkylaminoalkyl , N- 

arylaminoalky 1 , N-alky 1-N-arylaminoalkyl , carboxyalky 1 , 

alkoxycarbonylalky 1 , alkoxycarbony 1 , haloalkylcarbony 1 , 

aminocarbonyl , N-alky laminocarbony lalkyl , 

he ceroarylalkoxy alkyl , heteroary loxy alkyl , 

heteroary Ichioalky 1 , aralkoxy , aralky lthio , 

hetsroaralkoxy , heteroaralkylthio , 

heteroarylalkylthioalkyl , heceroary loxy , heteroaryl thio , 
arylthioalkyl , aryloxyalkyl , arylthio, ary loxy , 
aralkylchioalkyl , aralkoxyalkyl , ary 1 and heteroaryl; 
wherein the ary 1 and heteroaryl radicals are optionally 
substituted at a subst itutable position with one or more 
radicals selected from halo, alkyithio, alkylsulf inyl , 
alkyl, cyano, haloalkyl, hydroxy!, alkoxy, hydroxyalkyl 
and haloalkoxy; wherein R 4 is a radical selected from 
hydrido, alkyl and fluoro; wherein R 9 is one or more 
radicals selected from hydrido, halo, alkyl, haloalkyl, 
alkoxy, amino, haloalkoxy, cyano, car boxy 1 , hydroxy 1, 
hydroxyalkyl, alkoxyalkyl, alkylamino, nitro and 
alkyithio; and wherein R 10 is a radical selected from 
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alky 1. haloalkyi and amino; or a pharmaceueicaiiy- 
accepcable sale thereof. 

9. Compound of Claim 8 wherein R 3 is a radical 
selected from hydride, lower alley 1. lower haloalkyi. 
5 lower aralkyi, lower heterocycioalky 1 . lower 

heteroaralkyl. acyl. cyano, lower aikoxy. lower 
alkylthio, lower alky lsulf ony 1 . phenyisulfonyl . lower 
haloaikyisuifonyl. halo, lower hydroxyalkyl, lower 
alkoxyalkyl. lower alky lcarbonyl , lower 
10 haloalkylcarbonyl, pheny lcarbonyl , lower 

aralkylcarbonyi, lower cyanoalkyl. lower azidoalkyl, 
lower alkylaminoalkyl, lower N-arylaminoalkyl . lower N- 
alkyl-N-arylaminoalkyi, lower carboxyalky 1 , lower 
alkoxycarbonylalkyl. lower alkoxycarbonyl , lower 
15 alkyithioalkyl, aminocarbonyl, lower 

• alkylaminocarbonylalkyl. lower aralkoxy, lower 
aralkylchio, lower heteroaralkoxy . lower 
heteroaralkylthio, lower heteroarylalkoxyalkyl. lower 
heteroarylalkylthioalkyl. lower heteroaryloxyalkyl . 
20 lower heteroarylthioalkyl. lower heteroaryloxy , lower 

heteroarylthio, lower arylthioalkyl , lower aryloxyalkyl . 
lower arylthio, lower aryloxy, lower aralkylthioalkyl , 
lower aralkoxyalkyl, aryl selected from phenyl and 
naphthyl. 5 or 6 membered heteroaryl, wherein the aryl 
25 and heteroaryl radicals are optionally substituted at a 
substitutable position with one or more radicals 
selected from halo, lower alkylthio, lower . 
alkylsulfinyl, lower alkyl, cyano. lower haloalkyi, 
hydroxy 1, lower aikoxy, lower hydroxy alkyl and lower 
30 haloalkoxy; wherein R 4 is a radical selected from 

hydrido, lower alkyl and fluoro; wherein R 9 is a radical 
selected from hydrido, halo, lower alkyl. lower 
haloalkyi, lower aikoxy, amino, lower haloalkoxy, cyano, 
carboxyl. hydroxy 1, lower hydroxyalkyl. lower 
3 5 alkoxyalkyl, lower alkylamino, nitro and lower 

alkvlthio; and wherein R 10 is a radical selected from 
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lower al!<yi, lower haloalkyl and amino; or a 
pharmaceucicaily-accepcabie said chereof . 

10. Compound of Claim 9 wherein R 3 is a radical 
seieccsc from hydr ido , mechyl, echyl, isopropy 1 , cere - 
5 bucyi, isobucyl, pencyl, hexyl, f luoromechyl , 
dif luoromechy 1 , crif luoromechyl , chloromechyl , 
dichioromechyl , crichloromechyl , pencaf luoroechyl , 
hepcaf luoropropyl , dif luorochloromechyl , 
dichiorof luoromechyl , dif luoroethyl , dif luoropropyl , 
10 dichloroechyl , dichloropropy 1 , benzyl, phenylethyl, 
phenylpropyl , f urylmechy 1 , morpholinomethy 1 , 
pyrrolidiny Imechy 1 , piperazinylmethyl , 

piperidinylmechyl , pyridy Imechy 1 , chienylmechyl , fonnyl, 
cyano, mechoxy, echoxy, propoxy, n-bucoxy, mechy lchio, 
15 echy lchio, mechylsulf onyl , phenyl sulf onyl , 

crif luoromechy lsulf onyl, fluoro, chloro, bromo , 
hydroxymechy 1 , hydroxy echyl , mechoxymechy 1 , 
echoxymechyi, mechylchiomechyl , benzyloxy, benzylchio, 
me chy 1 carbony 1 , pheny 1 carbony 1 , t r i f luoromechy 1 car bony 1 , 
20 dif luoromechylcarbonyl , f luoromechy lcarbonyl, 

benzylcarbonyl , cyanomechyl, cyanobucyl, azidomethyl, 
mechylaminomechyl, N-phenylaminomechyl , N-mechyl-N- 
phenylaminomechyl, acecyl, propanoyl, bucanoyl, 
mechoxycarbony Imechy 1 , e choxy carbony 1 echyl , 
25 mechoxycarbonyl , echoxycarbonyl , isopropoxycarbonyl , 

c ere -bucoxy carbony 1 , propoxy carbony 1 , ami no carbony 1 , 
mechylaminocarbonylmechyl , pyridyloxy, pyridy lchio, ■ 
pheny loxy , 4 -chlorophenoxy , f ury lmechoxy , 

f urylmechy lchio , chieny lmechoxy , quinolylmechoxy , 
3 0 pyridy lmechoxy , 5-pheny lpyridy 1-2 -mechoxy , 

chieny Imechy lchio , pyridy lmechylchio , 

quinolylmechoxymechy 1 , f ury Ibucoxyechyl , 

pyridy loxymechy 1 , pyridylmechoxymechyl , chieny loxyhexyl , 
chienylchiomechyl, pyridy lchiohexyl , f ury loxymechy 1 , 
3 5 fury Imechy lchiomechy 1 , quinoly Imechylchioechy 1 , 
pheny ichiomechy 1 , pheny loxymechy 1 , 4 - 
chlcropheny loxymechy 1 , benzy loxymechy 1 , 4 - 



# 
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mechoxybenzy loxymechy I , naphchyl , phenyl , chieny 1 . 
fury I , pyridyi, wherein che chienyl. fury I. pyridyl and 
phenyl radicals are optionally subscicuced ac a 
subscitutable position with one or more radicals 
5 selected from fluoro, chloro , bromo, methyithio, 

methyisulf inyi, methyl, ethyl, isopropyi, cerc-butyl, 
isobutyl, pentyl, hexyl, cyano, f luoromethyl , 
dif luoromethyl, trif luoromethyl , chloromethyl , 
dichloromethyl, trichloromethy 1 , pentaf luoroethyl , 
10 heptaf luoropropy 1 , di f luorochloromethy 1 , 

dichlorof luoromethyl, dif luoroethyl , dif luoropropy 1, 
dichloroethyl, dichloropropy 1 , hydroxy 1, methoxy, 
methylenedioxy, ethoxy, propoxy, n-butoxy, 
hydroxymethyl, hydroxy ethyl and trif luoromethoxy ; 
15 wherein R 4 is a radical selected from hydrido, methyl, 
ethyl and fluoro; wherein R 9 is a radical selected from 
hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, 
isopropyi, cert -butyl, isobutyl, f luoromethyl , 
dif luoromethyl, crif luoromethyl , chloromethyl, 
20 dichloromethyl, trichloromethy 1 , pentaf luoroethyl , 
heptaf luoropropy 1 , di f luorochloromethy 1 , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropy 1, 
dichloroechyl, dichloropropy 1, mechoxy, echoxy, 
isopropoxy, tert-butoxy, propoxy, bucoxy, isobucoxy, 
25 pentoxy, mechylenedioxy , amino, trif luoromechoxy , cyano, 
carboxyl, hydroxy 1, nicro, hydroxymethyl, methoxymethyl , 
ethoxymethyl, methylamino, methyithio, ethylthio, ^ 
propylthio and butylthio; and wherein R 10 is methyl, 
f luoromethyl or amino, or a pharmaceutically-acceptable 

30 salt thereof. 

11. A compound of Formula IV 



wherein R 3 is selected from a Lky 1 , haloalkyl, 
aikvisulf onyiaiky 1 , cycioaiky Ithioalky 1 , aikoxycarbonyl , 
aralkoxyalky 1 , ary ioxyalky 1 . aryithioalky i , N-aryl-N- 
alky laminoalkyi , heteroary ialkoxyalky 1 , 
heterocyclocarbony 1 , heteroaryloxyaikyl , N-alkoxy-N- 
alky laminocarbony i , heteroaralkylthioalky 1 , 
heteroarylthioalkyl and aryl optionally substituted at a 
substitutable position with halo, alkoxy and haloalkoxy; 
and wherein R 11 and R 12 are independently selected from 
hydrido, halo, alkyl, haloalkyl, alkoxy, alkylsulf onyl , 
haloalkyisulfonyl and sulfamyl; or a pharmaceutically- 
acceptable salt thereof. 

12. Compound of Claim 11 wherein R 3 is selected 
from lower alkyl, lower haloalkyl, lower aralkoxyalkyl , 
lower ary Ioxyalky 1, lower alkoxycarbonyl , lower 
arylthioalkyl , lower heteroaralkylthioalkyl , lower 
heteroarylthioalkyl, lower N- aryl -N- alky laminoalkyi , 
lower heteroarylalkoxyalkyl and aryl selecced from 
naphthyl, phenyl and biphenyl, wherein the aryl radical 
is optionally substituted at a substitutable position 
with halo, lower alkoxy and lower haloalkoxy; and 
wherein R 11 and R 12 are independently selected from 
hydrido, halo, lower alkyl, lower haloalkyl, lower 
alkoxy, lower alkylsulf onyl , lower haloalkyisulfonyl and 
sulfamyl; or a pharmaceutically-acceptable salt thereof. 

13. Compound of Claim 12 wherein R 3 is selected — 
from methyl, ethyl, isopropyl, cerc-butyl, isobutyl, 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethy 1 , dichloromethy 1 , tr ichloromethy 1 , 
pentaf luoroethyl, heptaf luoropropyl , 
dif luorochloromethyl, dichlorof luoromethyl, 
dif luoroethyl, dif luoropropyl , dichloroethy 1 , 
dichloropropy 1 , ethoxycarbony 1 , methcxycarbony 1 , 
benzyloxymethyl , pheny Ithiomethy 1 , pyridy lthiomethyl , 
pyridylmethylthiomethyl, pheny loxyme thy 1 , 4 - 
chlorophenyloxymethyl , N-phenyl-N-methylaminomethy 1 , 



quinoly lor/nezr.y 1 and ary 1 selected from naphchyi and 
phenyl, where; r. ;r.e aryi radical is optionally 
substituted a: a subscicucacie posicion with f iuoro , 
chioro , bromc , iogo , methoxy, echoxy, isopropoxy, cere- 
5 bucoxy, propoxy, bu:ox\' , isobucoxy, pencoxy, 

mechylenedioxy and tri f iuoro mechoxy ; and wherein R 11 and 
R 12 are independently selected from hydrido, f iuoro, 
chioro, bromo, iodo , methyl , ethyl , isopropyl, cerc- 
butyl, isobucyl, f luoromechy 1 , dif luoromechy 1 , 

10 crif luoromechy 1 , chloromechy 1 , dichloromechyl , 

crichloromechyl , pentaf luoroethy 1 , hepcaf luoropropyl , 
dif luorochloromechyl , dichlorof luoromechy 1 , 
dif luoroechy 1 , dif luoropropyl , dichloroechyl , 
dichloropropyl , mechoxy, echoxy , isopropoxy, cere- 

15 bucoxy , propoxy, bucoxy, isobucoxy, pentoxy, 

mechylenedioxy , mechylsuif onyl , f luoromechy lsulf onyl and 
sulfamyl; or a pharmaceucicaily-accepcable sale chereof . 
14. A compound of Formula V 




wherein R 3 is a radical selecced from hydrido, 
alkyl, haloalkyl, aralkyl, hecerocycloalky 1 , 
heceroaral)cyi, acyl, cyano, alkoxy, alkylchio, 

25 alkylchioalkyi , alkylsulf ony 1 , cycloalkylchio , 
cycloalkylchioaikyi , cycloalkylsuif onyl , 
cycloalkylsulf onylalkyi , haloaikylsulf ony 1 , 
arylsulf onyl , halo, hydroxyalkyl , alkoxyalkyl, 
alky Icarbony 1 , ary Icarbony 1 , aralky icarbonyl , 

30 hecerocyclocarbony 1 , cyanoalkyl, aminoalkyl, 
alley laminoalkyi , N-ary laminoalkyi , N-alkyl-N- 
aryi aminoalkyl , carboxyalky 1 , alkoxycarbony laikyl , 
alkoxy car bony! , haloalky icarbony 1 , carboxy 1 , 
aminocarbony 1 , aikyiaminocarbonyi , 

35 alky laminocarbony ialky 1 , heceroaryl alkoxy alkyl , 



heceroary Ioxyaiky 1 , heceroary ichioalky I , aralkoxy , 
aralky lchio . heceroaralkoxy , heteroaralky lchio , 
heceroary laiky Ichioalky I * heceroary loxy , 
heceroary Ichio , ary Ichioalky I , ary ioxyaiky i , ary ichio , 
aryloxy, aralky Ichioalky 1 , aralkoxyalky 1 , ary 1 and 
heceroary!; wherein R 4 is a radical selecced from 
hydrido, alky I and halo; and wherein R 13 and R 14 are 
independencly selecced from aryl and heterocyclo , 
wherein R 13 and R 14 are opcionally subscicuced at a 
subscicucable posicion wich one or more radicals 
independencly selecced from alkylsulf onyl , 
aminosulf onyl , halo, alkylthio, alkyl, cyano, carboxyl, 
alkoxycarbonyl , haloalkyl, hydroxy 1, alkoxy, 
hydroxyalkyl , alkoxyalkyl, haloalkoxy, amino, 
alkylamino, arylamino and nitro; provided ac least one 
of R 13 and R 14 is aryl substituted with alkylsulf onyl or 
aminosulf onyl; or a pharmaceutically-acceptable salt 
thereof . 

15. Compound of Claim 14 wherein R 3 is a radical 
selected from hydrido, lower alkyl, lower haloalkyl, 
lower aralkyl,. lower heterocycloalkyl, lower 
heteroaralkyl, acyl, cyano, lower alkoxy, lower 
alkylthio, lower alkylsulf onyl , phenylsulf onyl , lower 
haloalkylsulfonyl, halo, lower hydroxyalkyl, lower 
alkoxyalkyl, lower alkylcarbonyl , lower 
haloalkylcarbonyl, phenylcarbonyl , lower 
aralky lcarbony 1 , lower cyanoalkyl, lower aminoalkyl, 
lower alky 1 ami noa Iky 1 , lower N-arylaminoalkyl , lower N- 
alkyl-N-arylaminoalkyl , lower carboxyalky 1 lower 
alkoxycarbonylalkyl , lower alkoxycarbonyl , carboxyl, 
lower alkylthioalkyl, aminocarbonyl , lower 
alkylaminocarbonyl , lower alkylaminocarbonylalkyl , 
lower aralkoxy, lower ar alkylthio, lower 
heteroaralkoxy , lower heteroaralkyl thio , lower 
heteroarylalkoxyalkyl , lower heteroarylalkylthioalkyl , 
lower heceroary Ioxyaiky 1, lower heceroary 1 thioalkyl , 
lower heceroary loxy , lower heceroary lchio , lower 



ary Lchioalky I , lower ary loxyalkyi , lower aryichio, 
lower aryloxy, lower aralky ichioaiky 1 , lower 
araikcxyalky 1 , ary 1 selected from phenyl and naphchyl, 
5 or 6 membered heceroaryl, wherein che ary 1 and 
5 heceroaryl radicals are opcionaliy subscicuced ac a 
subscicucable position wich one or more radicals 
seiecced from halo, lower alkyichio, lower 
alkylsulf inyl, lower alley 1, cyano, lower haloalkyl, 
hydroxyl, lower alkoxy , lower hydroxyalky 1 and lower 
10 haloalkoxy; wherein R 4 is a radical seiecced from 

hydrido, lower alkyl and halo; and wherein R 13 and R 14 
are independently seiecced from phenyl and heceroaryl, 
wherein R 13 and R 14 are optionally subscituted ac a 
substitucable position with one or more radicals 
15 independently selected from lower methylsulf ony 1 , 
aminosulfonyl, lower alkylthio, lower alkyl, lower 
haloalkyl, lower alkoxy, lower hydroxyalky 1 , lower 
alkoxyalkyl, and lower haloalkoxy; or a 
pharmaceutically-acceptable salt thereof. 
20 16. Compound of Claim 15 wherein R 3 is a radical 

selected from hydrido, methyl, ethyl, isopropyl, cert- 
butyl, isobutyl, pentyl, hexyl, f luoromethyl, 
dif luoromethyl , trif luoromethyl , chloromethyl , 
dichloromethyl, trichloromethyl , pentaf luoroethyl , 
2 5 heptaf luoropropy 1 , dif luorochloromethyl , 

dichlorof luoromethyl , dif luoroethyl , dif luoropropy 1 , 
dichloroethyl, dichloropropy 1 , benzyl, phenylethyl, 
phenylpropyl, furylmethyl , morpholinomethy 1 , 
pyrrolidiny lmechyl , piperaz iny imethy 1 , 
3 0 piper idiny Imethy 1, pyridylmethy 1 , thieny Imethy 1 , 

formyl, cyano, methoxy , ethoxy, propoxy, n-butoxy, 
methyithio, ethylthio, isopropyl thio , methylsulf ony 1, 
phenylsulf onyl , trif luoromethy Isulf onyl , f luoro , 
chloro, bromo, hydroxymethyl , hydroxy ethyl , 
3 5 methoxymethyi, ethoxymethy 1 , mechyithiomethyl . 

isopropy Ichiomechy 1 , cyciohexyichiomechy 1 , benzy loxy , 
benzy lthio , me thy Icarbony 1 , ethylcarbony 1 , 



pheny Icarbor.y 1 . z r i £ luorcmechy icarbony 1 , 

d i f I v o r erne z hy lea rbcr.y 1 . f 1 uo rome c hy 1 car bo ny 1 , 

be nzy Icarbony I , pyrrol idiny icarbony I , cyanomechyl , 

cyanobucyl, ammomechyi, mechy laminomethy 1 , N- 

pheny laminomechy 1 , N -mechy 1 -N- pheny laminomechy 1 , 

acetyl , propanoy I , bucanoyl , me choxy carbony Imechy 1 , 

echoxycarbony iechyl , mechoxycarbony 1 , echoxycarbony 1 , 

isopropoxycarbonyi , cs-rc-bucoxycarbonyl , 

propoxycarbony 1 , bucoxycarbony 1 , isobucoxycarbony 1 , 

pencoxycarbonyl , carboxyl, carboxymechyl , 

carboxypropyl , aminocarbonyl , mechy laminocarbonyl , N, N- 

diechy laminocarbony 1 , N-mechoxy-N-methy laminocarbonyl , 

mechylaminocarbony imechy 1 , pyr idy loxy , pyridy ichio , 

pheny loxy , 4-chlorophenoxy , f uryimechoxy , 

fury Imechy lthio , chienylmethoxy , quinolylmechoxy , 

pyridylmechoxy , 5-phenyipyridyl-2-mechoxy , 

thienylmechylchio , pyridy imechy Ithio, 

quinolylmechoxymechy 1 , f ury lbutoxyechyl , 

pyridy loxymechyi, pyridylmethoxymechyl, 

thienyloxyhexyl , chienylchiomethyl , pyridylthiohexyl , 

fury loxymechyi , f ury lmechylchiomechyl , 

quinolylmechylchioethyl, phenylchiomechyl , 2- 

chloropheny Ichiomechy 1 , 2 , 6 -dichloropheny lchiomechyl , 

4 -mechy lpheny Ichiomechy 1, ' 2 -isopropylpheny Ichiomechy 1 , 

2-mechylphenylchiomechyl , pheny loxymechyi , 4- 

chloropheny loxymechyi , 4 -mechy iphenyloxymechyl , 

benzy loxymechyi , 4 -mechoxybenzy loxymechyi , naphchyl-r- 

phenyl, thienyl, furyl, pyridy 1, wherein che thienyl, 

furyl, pyr idyl and phenyl radicals are opcionally 

subscicuced at a subscicucable position wich one or 

more radicals seiecced from fluoro, chloro, bromo, 

mechylchio, mechylsulf inyi, mechyl, echyl, isopropyl, 

cere -butyl , isobucyi. pencyl, hexyl, cyano, 

f luoromechyi , dif iuoromechyl , crif luoromechyl , 

chloromechy 1 , dichioromechy 1 , crichloromechy 1 , 

pencaf luoroechy 1 , hepcaf luoropropy 1 , 

dif luorochioromechy 1 , dichlorof iuoromechyl , 




a i f iuoroec hy 1 , c: f luorocrocy 1 , dichicroechy 1 , 
dichiuropr opy I , hydroxy I , methoxy , mechylenecio xy , 
ethoxy , propoxy, n-bucox*y, hydroxymethy I , hydroxy echy I 
and cr::Iucrome--hoxy ; wherein R 4 is a radical selecced 
5 from hydride, mechyl, echyl, fluoro, chioro and bromo; 
and wherein R 13 and R 14 is selecced from phenyl, 
imidazoiyl, thienyi, thiazoiyl, pyrrolyi, oxazolyl, 
isoxazoiyl, triazolyl, pyrazinyl, pyrimidinyl, 
quiolinyl, indolylbenz imidazoiyl , pyrazolyl and 
10 pvridyi, wherein R 13 and R 14 are opcionally substituted 
at a substitutable position with one or more radicals 
independently selected from methylsulf onyl , 
aminosuif onyl, f luoromethylsulf ony 1 , 
dif luoromethylsulf onyl , fluoro, chioro, bromo, 
15 methylthio, methylsulf inyl , methyl, ethyl, isopropyl, 
cere -butyl, isobutyl, pentyl, hexyl, cyano, carboxyl, 
methoxy car bony 1 , ethoxycarbony 1 , isopropoxycarbonyl , 
c ere -butoxycarbony 1 , propoxy carbony 1 , butoxycarbony 1 , 
isobutoxycarbony 1 , pentoxycarbony 1 , f luoromethyl , 
20 dif luoromethyl, trif luoromethyl , chloromethyl , 

dichloromethy 1 , trichloromethy 1 , pentaf luoroethy 1 , 
heptaf luoropropyl, dif luorochloromethyl , 
dichloro f luo r ome t hy 1 , dif luoroethy 1 , dif luoropr opy 1 , 
dichloroethyl, dichloropropyl, hydroxy 1, methoxy, 
25 methylenedioxy , ethoxy, propoxy, n-butoxy, 
hydroxymethyl , hydroxy ethyl, methoxymethyl, 
ethoxymethyl , trif luoromethoxy , amino, methylamino , 
N,N-diethylamino, phenylamino and nitro; or a 
pharmaceutically-acceptable salt thereof. 
30 17. Compound of Claim 16 wherein R 3 is a radical 

selected from hydrido , methyl, ethyl, isopropyl, cerc- 
butyl, isobutyl, pentyl, hexyl, f luoromethyl , 
di f luorome thy 1 , trif luorome thy 1 , chlorome thy 1 , 
dichloromethy 1 , trichloromethyl , pentaf luoroethy 1 , 
3 5 heptaf luoropropyl , dif luorochloromethyl , 

dichlorof luoromethyl , dif luoroethy 1 , dif luoropropyl , 
dichloroethyl, and dichloropropyl; wherein R 4 is 



hvdridr: v.r.erein ?. L - is phenyl optionally substituted 
vizh mezhv Isui f onyl or amino sulf onyl ; and wherein sA 4 
is s-ieczed from imidazoly 1 , chienyi, chiazolyl, 
pvrrciyi ( oxazoiy 1 , isoxazolyl, cr iazoly 1 , pyrimidinyl, 
quiolinyi, indolyi, benzimidazolyl , pyrazolyi and 
ovridyi, wherein F. 14 is optionally substituted at a 
substitutable position with one or more radicals 
independently selected from methylthio, methyl, ethyl, 
isopropyl, cere -butyl, isobutyl, pentyl, hexyl, 
f iuoromethy 1 , dif luoromethyl , trif luoromethy 1 , 
chioromethy 1 , dichloromethy 1 , trichloromethyl , 
pen t a f luo roe thy 1 , hep t a f luo ropropy 1 , 
dif iuorochloromethyl , dichlorof luoromethyl , 
dif iuoroethyl , dif luoropropyl , dichloroethyl , 
dichloropropyl , methoxy, methyienedioxy , ethoxy, 
propoxy , n-butoxy , hydroxymethyl , hydroxyethyl , 
methoxymethyl, ethoxymetzhyl , and trif luoromethoxy ; or c 
pharmaceutically-acceptable salt thereof . 

18. Compound of Claim 17 selected from compounds, 
and their pharmaceutically acceptable salts, of the 
group consisting of 

1 - me thy 1-3- [1- [4- (methylsulf onyl ) phenyl] -4- 

trif iuoromethy 1-lH-imi dazol- 2 -yl] -1H- indole; 
4- [2 - ( 4-methylpyridin-2-yl) - 4- (trif luoromethyl) -1H- 
imidazol-l-yl] benzenesulf onamide; 

2 - [1- [4 - (methylsulf onyl) phenyl] - 4- ( trif luoromethyl ) -1H 

imidazol-2-yl] thiophene; 

3 - [1- [4- (methylsulf onyl ) phenyl] - 4- ( trif luoromethyl ) -1H 

imidazol-2-yl ] thiophene; 

4 - [2 - { 5-methylpyridin-3 -yl ) - 4- ( trif luoromethyl ) -1H- 

imidazol-l-yl] benzenesulf onamide; 

2- methyi-3 - [1- [4- (methylsulf onyl) phenyl] -4- 

{ zr i f luoromethyl ) -lH-imidazol-2-yl] pyridine; 
4 - [2 - ( 2 -mechylpyridin-3 -yl ) - 4- (trif luoromethyl) -1H- 
imidazol - 1 -y 1 1 benzenesulf onamide ; 

3- flucro-5-[l-[4- (methylsulf onyl) phenyl] -4- 

{ tri f luoromethyl ) -lH-imidazol-2-yl] pyridine; 
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3- chioro-5- [l-S- .r.ezhyisulionyi) phenyl] -4- 

(crifiurrome-yl. - IH- i~idazoi -2 -y 1 ] pyridine ; 

4- (2- (5-f iucropyridin-3 -yl) -4- ( c r if iuoromechy 1 ) -1H- 
imidazoi-l-y - ] benzenesulf onamide; 

5 4- [2- (5-chloropyridin-3-yl) -4 - (crif luoromechyl) -1H- 

imidazo 1 - 1 -y 1 1 benz ene sul f onamide ; 

5- mechyi-2- [1- [4- (mechylsulfonyi) phenyl] - 4- 

( crif luoromechyl ) -lH-imidazoi-2-yi] pyridine; 
4-mechyl-2- [1- [4- (mechylsulfonyi) phenyl] -4- 
10 (crif luoromechyl) -lH-imidazoi-2-yl]pyridine; 

2-mechoxy-6-[l-[4- (mechylsulfonyi) phenyl] -4- 

(crif luoromechyl) -lH-imidazol-2-yl] pyridine; 
5 -me choxy - 2 - ( 1 - [ 4 - < mechy isul f ony 1 ) pheny 1 ] - 4 - 
(crifluoromechyl) - lH-imidazol-2-yl] pyridine; 
15 4-mechoxy-2-[l- [4- (mechylsulfonyi) phenyl] -4- 

( crifluoromechyl) -lH-imidazol-2-yi] pyridine; 
2 - chloro - 6 - [ 1 - [ 4 - ( me chy lsul f ony 1 ) pheny 1 ] - 4 - 

(crifluoromechyl) -lH-imidazol-2-yl] pyridine ; 
5-chloro-2- [1- [4 - (mechylsulfonyi) phenyl] -4- 
20 (crifluoromechyl) -IH-imidazo 1-2 -yl] pyridine ; 

4-chloro-2- [1- [4- (mechylsulf onyl) phenyl] -4- 

( crifluoromechyl ) -lH-imidazol-2-yl ] pyridine ; 
2-f luoro-6- [1- [4- (mechylsulf onyl) phenyl] -4- 

( crifluoromechyl) T lH-imidazol-2-yl] pyridine; 
25 4-f luoro-2- [1- [4- (mechylsulf onyl) phenyl ] -4- 

( crifluoromechyl) -IH- imidazol-2-yl] pyridine ; 
4-f luoro-2- [1- [4- (mechylsulf onyDphenyl] -4- ^ 

(crifluoromechyl) -IK-imidazol -2 -yl] pyridine; 
4- [2- (5-=iechylpyridin-2-yl> -4- (crif luoromechyl) -1H- 
2 0 imidazol - 1-y 1] benzene sulfonamide ; 

4- [2- (4-mechyipyridin-2-yl) -4- (crif luoromechyl) -1H- 

imidazol-l-yl] benzenesulf onamide; 
4- [2- (6-mechoxypyridin-2-yl) -4- (crif luoromechyl) -IH- 
imidazol -1-yi] benz ene sulfonamide; 
35 4- [2- (5-mechoypyridin-2-yl) -4- (crif luoromechyl) -1K- 
imidazol- 1-yi] benzenesulf onamide; 



imidazol - 1 -yi ; benzenesulf onamide; 
4 - ( 2 - ( 6 -chic ropy ridin- 2 -y 1 } - 4 - ( cri z luoromechyl ) -1H- 

imidazol- 1 -y I ] benzenesulf onamide ; 
4 - [ 2 - ( 5 - chic ropy ri dm- 2 -y I ) -4- { cr i f lucromechy 1 ) -1H- 

imidazol- 1 -yl ] benzenesulf onamide; 
4- [2- ( 4 -chloropyridin- 2 -y i ) -4- ( trif luoromechyl ) -1H- 

imidazol- 1 -y 1 ] benzenesulf onamide ; 
4- [2- C 6-f iuoropyridin-2-yi) -4- ( tri f luoromechy 1 ) -1H- 

imidazol- 1 -yl] benzenesulf onamide; 
4- [2- (5-f luoropyridin-2-yl) -4- ( cr if luoromechy 1) -1H- 

imidazol-l-yl] benzenesulf onamide; 

4- [2- (4-f luoropyridin-2-yl) -4- ( cr if luoromechy 1 ) -1H- 
imidazol - 1 -yl ] benzene sul f onamide ; 

3 -mechoxy-5 - [ I- [ 4- (mechylsulfonyl) phenyl] -4- 
( trif luoromechy 1 ) -lH-imidazol-2-yl ] pyridine; 

3- [4 -me thy 1-1- [ 4 - (mechylsulfonyl ) phenyl] -4- 

( crif luoromechy 1 ) - 1H- imidazol- 2 -yl ] pyridine; 

3- [4- [4- (f luorophenyl) -1- [4- (methylsulfonyl)phenyl] -1H 
imidazol - 2 -y 1 ] pyridine ; 

5- [1- [4- (mechylsulf onyl) phenyl] -4- ( crif luoromechy 1) -1H 
imidazol-2-yl] -2- (mechylchio) pyridine; 

3- [4- (dif luoromechy 1) -1- [4- (mechylsulf onyl ) phenyl ] -1H- 
imidazol-2-yl] pyridine; 

4- [2- (5-mechoxypyridine-3-yl) -4- ( crif luoromechy 1 ) -1H- 
imidazol - 1 -y 1 ] benz enesulonamide ; 

4- [4-mechyl-2- ( 3 -pyridinyl ) -1H- imidazol -1- 

y 1 ] benzenesul f onamide ; 
4- [2- (pyridin-3 -yl ) -4- { crif luoromechy 1 ) -lH-imidazol-1- 

yl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- ( 3 -pyridinyl ) -IH-imidazol- 

lyl] benzenesulf onamide ; 
4- [2- Co- (mechylchio) pyridin-3 -yl] -4 -crif luoromechyl ) - 

lH-imidazol-l-yl ] benzenesulf onamide ; 
4- [4- (dif luoromechyl) -2- ( 3 -pyridinyl ) -IK- imidazol -1- 

y 1 ] benzenesul f onamide ; 



3- [ 1- [4- I mechy Isui f any! • rhenyl ; -4 - : zrif luoromechyl) -1H- 

imiciazol-2 -y 1 ] pyridine ; 
2- [1- [4- (mechyisulfcnyi!pr.er.yl-4- ; crif luoromechyl) -1H- 
imidazol-2-yi ] pyridine; 
5 2 -methyl- 4- ( I- [ 4- (mechy isui f ony i ) phenyl -4- 

( cri f luoromechyl ) -iH-imidazoi-2-y 1 ] pyridine ; 

4- [1- [4- ( mechy Isulf ony 1) phenyl-4 - ( crif iuoromechy i ) -1H- 
imidazol - 2 -y 1 ] pyridine ; 

2 - mechy 1-6- [1- [4- ( mechy Isui f ony 1) phenyl -4- 

10 (crif luoromechyl) -lH-imidazol-2-yl] pyridine; 

4- [2- (6-mechylpyridin-3-yl) -4- ( crif luoromechyl) -1H- 
imidazol- 1 -y 1 ] benzenesulf onamide ; 

3- mechyl-5- {1- [4- (mechy Isulf onyl ) phenyl] -4- 

( crif luoromechyl) -lH-imidazol-2-yl] pyridine; 
15 2-mechoxy-5- [1- [4- (mechylsuif onyl ) phenyl] -4- 

( crif luoromechyl) -lH-imidazol-2-yl] pyridine; and 
2- [4- (4-f luorophenyl-1- [4- (mechylsuif onyl) phenyl] -4- 
( cri f Iuoromechy 1 ) - 1H- imidazoi -2 -y 1 ] pyridine . 

20 19 . A pharmaceucical composicion comprising a 

therapeutically-ef f ective amount of a compound, said 
compound selecced from a family of compounds of Claim 
1; or a pharmaceucically-accepcable sale chereof . 

20. A pharmaceucical composicion comprising a 
25 therapeutically- ef f eccive amount of a compound, said 

compound selecced from a family of compounds of Claim 
4; or a pharmaceucically-accepcable sale thereof . 

21. A pharmaceucical composicion comprising a^ 
therapeutically-eff eccive amounc of a compound, said 

30 compound selecced from a family of compounds of Claim 
5; or a pharmaceucically-accepcable sale chereof. 

22. A pharmaceucical composicion comprising a 
cherapeucically-ef f eccive amounc of a compound, said 
compound selected from a family of compounds of Claim 

3 5 6; or a pharmaceucically-acceptable sale chereof. 

23. A pharmaceucical composicion comprising a 
therapeucicaliy-eff eccive amounc of a compound, said 
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compound selecceci from a family c i compounds of Claim 
7; or a pharmaceucicaily-acceccabie sale thereof. 

24. A pharmaceutical composition comprising a 
therapeutically-ef f ective amount of a compound, said 

5 compound selected from a family of compounds of Claim 
8; or a pharmaceutically-acceptable salt thereof. 

25. A pharmaceutical composition comprising a 
therapeutically-ef f ective amount of a compound, said 
compound selected from a family of compounds of Claim 

10 11; or a pharmaceutically-acceptable salt thereof. 

26. A pharmaceutical composition comprising a 
therapeutically-ef f ective amount of a compound, said 
compound selected from a family of compounds of Claim 
14; or a pharmaceutically-acceptable salt thereof. 

15 27 . A pharmaceutical composition comprising a 

• therapeutically-ef f ective amount of a compound, said 
compound selected from a family of compounds of Claim 
15; or a pharmaceutically-acceptable salt thereof. 

28. A pharmaceutical composition comprising a 
20 therapeutically-ef f ective amount of a compound, said 

compound selected from a family of compounds of Claim 
16; or a pharmaceutically-acceptable salt thereof. 

29. A pharmaceutical composition comprising a 
therapeutically-ef f ective amount of a compound, said 

25 compound selected from a family of compounds of Claim 
17; or a pharmaceutically-acceptable salt thereof. - 

30. A pharmaceutical composition comprising a 
therapeutically-ef f ective amount of a compound,, said 
compound selected from a family of compounds of » Claim 

30 18; or a pharmaceutically-acceptable salt thereof. 

31. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 

35 effective amount of a compound of Claim 1; or a 
pharmaceutically-acceptable salt thereof. 



31. A me i hod cf creating ir.f iammat ion cr an 
inf lammaci'.n-associaced disorder in a subject, said 
method comprising administer ing co the subject having 
or susceptible co said disorder, a therapeutically - 
5 effective amount of a compound of Claim 4; or a 
pharmaceutically-acceptable salt thereof . 

33. A method of treating inf lamination or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 

10 or susceptible to said disorder, a therapeutically- 
effective amount of a compound of Claim 5; or a 
pharmaceutically-acceptable salt thereof . 

34. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 

15 method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
effective amount of a compound of Claim 6; or a 
pharmaceutically-acceptable salt thereof. 

35. A method of treating inflammation or an 

20 inflammation-associated disorder in a subject, said 

method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically- 
effective amount of a compound of Claim 7; or a 
pharmaceutically-acceptable salt thereof . 
25 36. A method of treating inflammation or an 

inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
effective amount of a compound of Claim 8; or a 
30 pharmaceutically-acceptable salt thereof. 

37. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
35 effective amount of a compound of Claim 11; or a 
pharmaceutically-acceptable salt thereof . 
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33. A method of creating inf lamination or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
5 effective amount of a compound of Claim 14; or a 
pharmaceutically-acceptable salt thereof . 

39. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 

10 or susceptible to said disorder, a therapeutically - 
effective amount of a compound of Claim 15; or a 
pharmaceutically-acceptable salt thereof . 

40. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 

15 method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
effective amount of a compound of Claim 16; or a 
pharmaceutically-acceptable salt thereof . 

41. A method of treating inflammation or an 

20 inflammation-associated disorder in a subject, said 

method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
effective amount of a compound of Claim 17; or a 
pharmaceutically-acceptable salt thereof . 

25 42. A method of treating inflammation or an 

inflammation-associated disorder in a___subject, said 
method comprising administering to the subject having 
or susceptible to said disorder, a therapeutically - 
effective amount of a compound of Claim 18; or a 

30 pharmaceutically-acceptable salt thereof. 

43. The method of Claim 31 for use in treatment of 
inflammation . 

44. The method of Claim 31 for use in treatment of 
an inf lammation-associated disorder. 

3 5 45. The method of Claim 4 4 wherein the 

inflammation-associated disorder is arthritis. 
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46. The me choc of Ciairr. 44 wherein the 
inflammation-associated disorder is pain. 

47. The method of Claim 44 wherein the 
inflammation-associated disorder is fever. 

48. A. process of making a compound of Formula V 



N (V) 

1, 

or a pharmaceutical^ acceptable sale thereof. 
10 wherein R 3 is a radical selected from hydrido. 

alkyl, haloalkyl, aralkyl, heterocycloalkyl . 
heteroaralkyl. acyl, cyano. alkoxy, alkyl thio, 
alkylthioalkyl, alkylsulf onyl, cycloalkylthio, 
■ cycloalkylthioalkyl, cycloalkyisulfonyl. 
15 cycloalkylsulfonylalkyl, haloalkylsulfonyl, 

arylsulfcnyl, halo, hydroxyalkyl, alkoxyalkyl, 
alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
heterocyclocarbonyl, cyanoalkyl, aminoalkyl, 
alkylaminoalkyl. N-arylaminoalkyl, N-alkyl-N- 
20 arylaminoalkyl. carboxyalky 1 , alkoxy carbonylalkyl. 
alkoxycarbonyl, haloalkylcarbonyl . carboxyl, 
aminocarbonyl . alkylaminocarbonyl , 
alkylaminocarbonylalky 1 . heteroarylalkoxyalkyl . 
heteroaryloxyalkyl, heteroary Ithioalkyl, aralkoxy, 
25 aralkylthio. heteroaraikoxy . heteroaralkylthio. 
heteroarylalkylthioalkyl, heteroary loxy , 
heteroarylthio, arylthioalky 1 . aryloxyalky 1 , arylthio, 
aryloxy , aralkylthioaikyl , aralkoxyalkyl . aryl and 
heteroary 1; wherein R 4 is hydrido; and wherein R 13 and 
30 R 14 are independently selected from aryl and 

heterocyclo, wherein R 13 and R 14 are optionally 
substituted at a substitutable position with one or 
more radicals independently selected from 
aminosulfonyl. halo, alkylthio. alkyl. cyano, carboxyl, 
35 alkoxycarbonyl. haloalkyl, hydroxy 1 . alkoxy. 



hydroxyalkyl , aikoxyalkyl, haloalkoxy, amino, 

alky lamino , arylamino and nicro; provided at lease one 

of R 13 and R 14 is aryl substituted with aminosulf onyl ; 

said method comprising the steps of treating a methyl 
sulfone with a base and an substituted tr ialkylsiiane 
in an appropriate solvent to form a silylalkylsulf one , 
treating said silylalkylsulf one with an alkylammonium 
halide to form a sulfinic acid salt, and forming said 
sulfonamide by creating the sulfinic acid salt with an 
aminating agent . 
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□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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0f IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□f FADED TEXT OR DRAWING 
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